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SUMMARY
Green infrastructure is a network of green spaces that conserves natural ecosystem values and
functions and that provides benefits to the community. Ideally, a green infrastructure network
consists of large habitat areas (hubs) linked by corridors. In addition, all land should be
developed with consideration for conserving natural ecosystem values and functions.
Development of a regional Green Infrastructure Plan is an essential step in the process of
integrating development and conservation. Consolidated information on ecosystems, rare or
sensitive features, recreational opportunities, important cultural resources, and other valuable
characteristics helps planners make informed decisions. Further, a Green Infrastructure Plan can
serve as the basis for each community’s Future Land Use Plan, become a regional planning tool
to insure that interface issues are addressed, and can be a starting point for determining which
development codes can best support a community’s green infrastructure goals.
This study was conducted by the Fayetteville Natural Heritage Association, an all volunteer
nonprofit organization, and was funded by a grant from the USDA Forest Service (USFS) to the
Arkansas Forestry Commission. In 2007, the USFS proposed a strategy for helping private
landowners and communities manage their land for public and ecosystem benefits ( “Green
Infrastructure and Wildland Urban Interface: A Strategic Approach to Natural Resource Planning
and Conservation“) and this study is one of several pilot projects in the Southern Region of the
USFS supporting that strategy. The planning process followed the outline in the training sessions
provided by the Conservation Fund. Rural and urban areas of Washington County were included
(Farmington, Greenland, Fayetteville and Johnson and the area west to the USFS Wedington
Wildlife Management Unit). The Green Infrastructure Plan is a series of GIS maps and reports
that can be the basis for integrating land conservation and development to add economic, social
and environmental value to the communities served.
Three Working Groups (Environmental, Heritage and Parks and Trails) collected existing green
infrastructure information on geographic features, habitats, cultural resources, working lands,
recreational resources and lands that are already protected. The region is ecologically and
culturally diverse. The Boston Mountains to the south and east remain heavily forested
(primarily upland oak hickory) and provide abundant potable water for the area. The Springfield
Plateau to the north and west once had abundant prairies. The area is primarily rural with many
farms surrounding an urban core. Ground water recharge is rapid due to karst geology which
supports many springs. Maps were prepared to summarize the available information and serve
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as a basis for community discussions on “resource value” and conservation priorities. Results
from various public meetings were similar to one another and are reflected in the report.

Areas of Highest Resource Value with Conservation Priority






Water Resources
Habitats - Forest, Stream Corridor, Prairie
Working Landscapes
Recreational Use and Access - Trails, Parks
Cultural Sites - Springs, Churches, Cemeteries, Heritage Trails

A major result of the study is summarized in the Green Infrastructure Network Map. Major hubs
are formed by protected lands - to the west by the USFS Wedington Wildlife Management Unit
and to the east by three large City of Fayetteville parks: Lake Fayetteville, Lake Sequoyah, and
Lake Wilson. Other forest habitat hubs are defined and ranked by the Fayetteville Natural
Heritage Association Urban Forest Conservation Assessment. All prairies and lands with the
potential to be restored are included since this habitat, once common to the region, has become
rare. No tracts of lowland forest large enough to be considered hubs were identified. Corridors
generally follow streams, but may need restoration in places to provide ecological function.
Additional resource maps are available covering the areas of highest resource value. Thanks to
the generosity of the Center for Advanced Spatial Technologies (CAST) at the University of
Arkansas, over 50 GIS map layers will be available for viewing via online GIS software linked to
the Fayetteville Natural Heritage Association’s website:
http://www.fayettevillenatural.org/whats-happening.php
A fourth Working Group (Land Use) addressed the critical issue of incorporating green
infrastructure into the local land use process. It may be possible to acquire land or purchase
development rights (conservation easements) to add to the green infrastructure network.
Sources of funding do exist, but they are limited and should be focused on critical resources.
Fortunately many other very effective tools exist. Land use planning can begin with a
community’s goals for green infrastructure and, over time, be followed by zoning ordinances. A
good Land Use Plan will influence the development process. Green infrastructure can link
communities and our results have been incorporated in the development of the NW Arkansas
Regional Planning Commission Active Transportation Plan. Code tools such as a tree ordinance,
a riparian buffer ordinance or a conservation subdivision ordinance can build parts of a green
infrastructure network. Non-regulatory tools involve education on land management “best
management practices” (BMPs) and public involvement in applying them. Often a volunteer
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group or landowner can partner with an agency (e.g., Extension Service, Forestry Commission,
Water District) to implement a green infrastructure improvement. In the long run only public
involvement can generate and sustain the political will necessary for success in implementation
of a Green Infrastructure Plan.
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We gave our Stakeholders both general and local sets of reasons to consider supporting Green
Infrastructure Planning
Comparison of Land Use Land Cover imagery for 1992, 2004 and 2006. The imagery classes were
generalized to Agricultural/Grassland, Urban/Commercial, Forest/Woodland, Water, and Barren for
these maps for comparison.
Changes in the amount of urban coverage in the study area, based on LULC time series analysis,
revealed a sharp increase in the rate of conversion from natural and agricultural land to urban
coverage.
The increase in urban coverage in the area (a) and the accelerated amount of change (b) are both
issues that underscore the need for wise planning to insure the retention of adequate Green
Infrastructure elements.
Comparison of the National Agricultural Statistics Service, Agricultural Statistics census data for the
amount of agricultural lands in Washington County from 1992-2007. The projected rate of 8% loss
between 2002 and 2007 that we used for the Stakeholder presentation turned out to be a serious
underestimate; the actual change was a loss of 35%.
a) The loss of agricultural lands in Washington County is seen by many members of the community
as a threat to our cultural heritage and b) the rate of loss jumping from 2.3% to 4.3% to 35%,
constitutes an issue that needs attention.
Part of the report focuses on changes in tree coverage within the City of Fayetteville. The decline
in Heavy Canopy is an indicator of ecological change resulting from urban development.
Assessment of environmental benefits in monetary terms provided by tree canopy and the effect of
declining trends within the City of Fayetteville projected to 15 and 30 years
Estimate of environmental benefits at the coverage level of 27% that existed in 2000 and at a more
ideal coverage of 40%
A preliminary hydrologic map of the study area indicates “impaired streams” in red.
All the watersheds in Northwest Arkansas are designated Nutrient Surplus Areas.
Parts of northern Washington County have experienced very high rates of population growth in the
years between 2000 and 2004, as high as the highest category of 925-1824 persons/sq. mi. An
even larger growth spurt occurred between 2004 and the present.
“Best Cities” recommendation for Fayetteville, Arkansas, one of many in recent years
Project timeline and deliverables were broken up into four phases.
Organization of the people working on the project involved describing several levels of leadership
and action.
General guidelines for the Design Team Working Groups
Definition of Green Infrastructure and reasons to protect Green Infrastructure elements.
Outline for working toward a Green Infrastructure Plan
Network Map graphic of study area showing Hubs in dark green, terrestrial Cores in medium green,
aquatic Cores in blue, and Corridors in lime green.
Habitat geometries that portray guidelines for designing biological reserves.
The Conservation Fund defines “Green Infrastructure” as a network of natural areas and open
spaces—woodlands, wetlands, trails and parks—that conserves ecosystems, helps sustain clean air
and water, and provides many other benefits to people and wildlife. This is a diagram of a
generalized network map with hubs, cores and corridors, but not sites.
(http://www.conservationfund.org/green_infrastructure)
US Army Corps of Engineers diagram of Strahler stream order designation.
Map of Cores within the study area. Upland forest cores are dark green, Aquatic cores are blue,
Wetland/Prairie/Savannah cores are yellow. Core types overlapped in several areas though they
are difficult to pick out at this scale: Orange areas are both Upland forest and Aquatic cores, lime
green areas are both Wetland/Prairie/Savannah and Aquatic cores, red areas are both Upland
forest and Wetland/Prairie/Savannah
Hubs ranked by source: Blue areas are from Public lands, Yellow areas are from UFCA habitat
parcels, Red areas are from Protected lands. Hub sources overlapped in several areas though they
are difficult to pick out at this scale: Green areas are both Public lands and UFCA hubs; Orange
areas are both Protected lands and UFCA hubs.
Hubs ranked by size. Blue hubs are largest (28,185-30,107 acres, Class 1), green hubs are between
1,691-4,431 acres (Class 2), and red hubs are the smallest (102-1,310 acres, Class 3).
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Hubs ranked by Urban Forest Conservation Assessment habitat quality: table below serves as a
legend. (n.b. UFCA study area overlaps but does not completely cover this project’s study area).
Ranking of hubs by Urban Forest Conservation Assessment habitat quality: a class value of 11 ranks
st
nd
rd
1 ; classes 12, 21, and 22, rank 2 ; and classes 1, 2, 10, and 20 rank 3 .
Overall ranking of Hubs: Highest rank, score 3, Red; Middle rank, score 4-6, Green; Lowest rank,
score 7-9, Blue.
Map of Corridors (blue) and Hubs (green). Six of twenty-five hubs were assessed for linkages.
Woolsey Wet Prairie, photo courtesy of City of Fayetteville.
World Peace Wetland Prairie (WPWP) viewed from the north, photo copied from the website of
Aubrey Shepherd: “Although the federally designated wetland was delineated as less than onefourth of the 2.46 acres, saturated soil, wetland vegetation and Ozark burrowing crayfish are found
widely over the area and on all surrounding parcels of land. A federal permit has been granted to
build on the west two acres but would not have been required to rebuild on the part near S.
Duncan Avenue. The farmers who first owned the two-acre prairie discovered it was too wet to
plow; and, according to men who worked on the adjacent dairy farm in the 1940s and 1950s, it was
not used as pasture and was never even mowed for hay.” Find this and many many other photos
of WPWP and other local natural features on his website (url given below).
Washington County Karst Area Sensitivity Map created by The Nature Conservancy.
Surface waters map shows watersheds with streams and floodplains highlighted. Red lines
indicated “impaired” streams.
Map highlighting upland forests greenbelts (dark green).
(above) Large river birch in lowland forest along the West Fork of the White River.
(at right) Lowland forests lining the West Fork of the White River.
Prime agricultural soils (brown) that could be or have been covered over or removed for urban
development (grays) are highlighted in this map.
Map of some types of working lands in the study area including properties of the University of
Arkansas Main Campus and Division of Agriculture, farms and farm remnants.
Heritage and Cultural elements from the list above were mapped by the Heritage Working Group.
Parks and Trails map that has all the trail systems in the study area and trails proposed by the Parks
and Trails Working Group. Some of the systems have been updated since this map was made in
early 2010.
A map made of the Karst Area Sensitivity Map (KASM), the proposed Western Bypass corridor
under consideration, and elements of Green Infrastructure.
Aerial photographs of the property in Greenland that was being considered for annexation
Part of the Northwest Arkansas Trail System map created by Northwest Arkansas Regional Planning
Commission.
Kessler Mountain from the loop trail on the Sharp conservation easement property; this property is
within the greenbelt that covers Kessler, Miller, and Stevenson Mountains.
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INTRODUCTION
Project Background
This report describes the development of Fayetteville Natural Heritage Association’s (FNHA)
“Green Infrastructure Planning: Linking Arkansas Communities” process and its results. FNHA’s
effort to conserve local ecosystems and rural heritage started over seven years ago. In
partnership with the City of Fayetteville, FNHA has raised over $500,000 in private funds,
adding 131 acres of native public lands to our community. In doing this, FNHA became aware
that planning for land preservation required a ranking of conservation site opportunities and
detailed mapping that identified valuable natural sites in and around the city. This new
planning goal led the FNHA Board to commission a student intern from the University of
Arkansas to begin assessing possible strategies. After interviewing local officials, planners,
conservationists, scientists, and developers, the intern recommended developing a
Conservation Priority Ranking to evaluate conservation needs and spearhead improvements in
land use policy. The next step was a request for grant funds from the Arkansas Forestry
Commission’s Urban Forestry Program and the U.S. Forest Service for an Urban Forest
Conservation Assessment for Fayetteville and its environs. Project partners were the Nature
Conservancy’s Ozark Highlands Office and the Landscape Architecture Department at the
University of Arkansas. The assessment focused FNHA’s conservation efforts on forest
ecosystems and has been used by the City of Fayetteville for its 2025 Plan to work toward an
“enduring green network” for our community.
More recently, FNHA has had the opportunity to broaden its land conservation assessment
efforts through a grant under the title “Green Infrastructure Planning: Linking Arkansas
Communities.” This grant follows in the footsteps of a national strategy that links community
concerns with land conservation. The approach maps a network of vital natural resources,
including forests, prairies, waterways, parklands, and heritage sites.

Green Infrastructure Setting
The area’s Green Infrastructure setting rests in scenic hills, lower rolling lands and stream
corridors near urbanizing areas. These places are held in high value by virtually all citizens who
live in Northwest Arkansas or who want to live there. A few tracts are protected by private
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conservation easements. Vital water sources such as springs and streams are evident
everywhere and are part of the area’s unique and priceless natural heritage. The amazing
variety of plants and animals in Northwest Arkansas is due to its being in a transition zone
between the Eastern Temperate Forests and the Great Plains, where the Ozark OuachitaAppalachian Forests meets the Temperate Prairies. The hills are covered with upland oakhickory forests and the lowlands with riverside forests and, now rare, remnants of the prairie.
The karst topography eroded away to rock cliffs and glades, with numerous caves harboring
rare and endangered denizens of the underground.
Early settlers created an agrarian environment of farms and cattle ranches bordered by upland
forests that were often cut for timber. These forests have grown back in many places, but are
now partially cleared for residential development. In the past, springs and streams were known
for their crystal clear waters, in large part due to the filtration of the karst topography. Karst
limestone fissures open into underground caves where water flows have rare cave inhabitants
such as white cave fish, salamanders, and crayfish. Today, conserving and protecting the water
supply has become a major issue in the region.
Today’s residents of Northwest Arkansas support land use planning, development ordinances
that contribute to Green Infrastructure, and setting aside green space for natural area parks
and trail corridors. Our Green Infrastructure Planning effort has been well received by
community leaders and regional planning professionals.

Report Description
Our report is divided into four sections
 Section 1 – Green Infrastructure Planning Process
The “Green Infrastructure Planning: Linking Arkansas Communities” project was
conceived as a pilot project. The suggested planning process used information from
training sessions provided by The Conservation Fund and the US Fish and Wildlife
Service in partnership with the US EPA Region III, NPS Rivers, Trails and Conservation
Assistance Program, and the USDA Forest Service. Section 1 describes our efforts to use
this land planning process. Most available Green Infrastructure Planning has been done
by government agencies or commissions using paid staff or consultants. Since FNHA is a
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volunteer organization we feel it appropriate to discuss the planning process in some
detail.
 Section 2 – Green Infrastructure Network Map Development
The results of the planning process are tied to the characteristics of the local ecosystems
and the rural heritage of our area, including Farmington, Greenland, Fayetteville,
Johnson and part of Washington County linking to the USFS Wedington Wildlife
Management Unit. The series of GIS maps and reports provides a basis for integrating a
plan for land conservation with other community needs.


Section 3 – Green Infrastructure Resources Discussion
Several Green Infrastructure resources emerged as important topics for discussion: the
rarity of once common Wetland/Prairie/Savannah habitat; Karst geology and sensitive
recharge areas; surface water stream channels, riparian zones, floodplains and
transition zones along with stream classification, and springs; forested upland oak and
hickory greenbelts and rare forested lowland maple and sycamore floodplains and
floodways; high quality soils; working farmlands and farm remnants; cultural legacy
resources: campuses, historic parks, campgrounds, cemeteries, springs, gardens, and
transportation routes; existing and planned public trails that link recreational, historic
and work related destinations.



Section 4 – Green Infrastructure Development
Using the Green Infrastructure Plan and ways to create protected areas are the topics of
this section. The Green Infrastructure Plan can be used to inform many types of
planning and conservation questions, for instance: future land use plans like
development projects and regional active transportation plans, as well as the suitability
of conservation opportunities. The discussion of some of the many tools that are
available to fund and create different types of protected areas are explored, among
them: developing a sustainable funding source, purchase/donation of land, conservation
easements, mitigation banks, advisory and regulatory tools, technical assistance and
volunteer participation.



Appendices
Full texts of Appendices are available on the accompanying CD or on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php
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Grant Partners and Deliverables
Background
In 2007, the National Forest Service proposed a strategy for helping private landowners and
communities manage their land for public and eco-system benefits. The Service wanted “to
benefit American citizens by providing clean air, abundant water, outdoor recreation,
connected fish and wildlife habitat, scenic beauty, improved human health, renewable resource
products, and quality of life.” The Southern Group of State Foresters along with the Southern
Region of the Forest Service committed financial resources to develop training and
implementation for pilot projects to complete Green Infrastructure Planning for the first phase
of this strategy, called “Green Infrastructure and Wildland Urban Interface: A Strategic
Approach to Natural Resource Planning and Conservation.”

The Grant Application
The grant application, “Green Infrastructure: Linking Arkansas Communities” was developed by
Patti Erwin, Urban Forestry Coordinator of the Arkansas Forestry Commission. Partners are
Robert Morgan of the Beaver Water District and Jim Jolley, GIS and Forest Legacy Coordinator
for the Arkansas Forestry Commission.

The Sub-Grantee
The sub-grantee is the Fayetteville Natural Heritage Association, an all volunteer nonprofit
organization headquartered in Fayetteville, Arkansas. Training for the Green Infrastructure
Pilot Project was given to individual members of Fayetteville Natural Heritage Association.

Intended Outcomes


Forming a working base map using GIS for Green Infrastructure Planning to include the
communities of Farmington, Greenland, Johnson and Fayetteville along with the
Wedington Wildlife Management Unit and some unincorporated parts of Washington
County.



Forming focus groups to hold forums to gather information for the Green Infrastructure
Plan network.



Finalizing the Green Infrastructure Network Map.



Presenting the Plan for adoption by local governments within the boundaries of the
map.
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Assisting policy makers and the League of Women Voters in developing legislation to
support water quality and quantity in the region.



Creating a demonstration case study as a model for future developments across
Arkansas and the USFS Southern Region.

Page | 5

GREEN INFRASTRUCTURE PLANNING PROCESS
Because our planning effort was completed by FNHA volunteers under a pilot project grant, we
are dedicating this section to the details of separate steps in the planning process.


The first step was to build the case for Green Infrastructure Planning among
stakeholders. Presentations were made to political representatives defining “Green
Infrastructure” and explaining its economic, social and environmental values. Once a
larger stakeholder group was gathered through the assistance of many local groups,
extensive presentations were made about regional land use changes.



The second step was to create a forum for leadership through orientation workshops
and organizing working groups. The stakeholders were invited to participate by listing
their interests, and many chose to be involved. Further training took place through a
presentation about green Infrastructure principles and an article written by Mark A.
Benedict and Edward T. McMahon, the two major leaders in Green Infrastructure
Planning. Organization of the project incorporated stakeholder interests. The work
began under preliminary leaders, time lines, and recommended assignments.



After the preliminary teamwork was completed, a third step was to seek public review
and comments. Preliminary maps and reports were reviewed at “open houses” and at
presentations. Much of the community response was about how local issues could fit
into regional green infrastructure plans.

Identifying and Engaging Stakeholders, Highlighting Local Issues
Green Infrastructure planning is a highly collaborative process; it is necessary to engage as
broad a swath of the community and those responsible for community goals as possible.
Because the end result of the initiative was to request acceptance and support of the final
results by each political body, FNHA contacted political representatives in the municipalities
within the study area--in particular, the mayors, city councilpersons and city planning staffs, the
presiding county judge and county planning staff. The intent was to test their response as well
as to ask for help developing a list of local stakeholders and groups who would be invited to
participate. An informational project brief was prepared (Appendix 1) that was geared to a
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broad audience. This defined Green Infrastructure and the Study Area, as well as project goals
and the benefits of Green Infrastructure Planning.
Our list of potential stakeholder organizations and individuals ranged from federal agencies
such as the Department of Transportation and the EPA, to regional entities such as the
Northwest Arkansas Regional Planning Commission, to state agencies such as the Arkansas
Heritage Commission and the Arkansas Natural Resource Commission. At the local level the list
included political, environmental, business and recreational groups along with a myriad of
special interest and service groups. Most of the contact information was obtained through
online research, though the local phone book was very useful. The list was expanded by
following links on the sites we knew were within our stakeholder base. We asked for input on
whom to include at every opportunity. The invitation list for our Stakeholder Meeting included
about 325 individuals or organizational entities. Written invitations (Appendix 2) were mailed
three-four weeks before the meeting date and email reminders were sent a week before the
date.
Preparation for the Stakeholder Meeting included the development of a PowerPoint
presentation and a display of maps of the area. The presentation (Appendix 3) opened with a
summary of the project, defined Green Infrastructure and how the Green Infrastructure
approach works, listed reasons to develop a Green Infrastructure plan both in general terms
and with a focus on local issues (Figures 1 – 13), exhibited mapped examples of existing Green
Infrastructure elements in our area, and ended with a call to participate.
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Figure 1. We gave our Stakeholders both general and local sets of reasons to consider supporting
Green Infrastructure Planning

The section of the Stakeholder Meeting Presentation focusing on our local conditions discussed
the following:
1. The increase in urban/commercial development and the decrease in agriculture/
grassland coverage
2. The changes in agricultural activity
3. The changes in forest cover
4. Stream impairment and nutrient surplus areas
5. Recent patterns of urban growth and the likelihood of continued dramatic growth
6. Existing Green Infrastructure elements
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Increase in Urban Development and Decrease in Agriculture Coverage

Figure 2. Comparison of Land Use Land Cover imagery for 1992, 2004 and 2006. The imagery
classes were generalized to Agricultural/Grassland, Urban/Commercial, Forest/Woodland,
Water, and Barren for these maps for comparison.

Increase in Urban Development
Land Use Land Cover (LULC) imagery analysis over the period 1992-2006 revealed a sharp
acceleration in the rate of conversion of natural and agricultural lands to urban coverage. In
the 12 year period between 1992 and 2004 urban coverage went from 6.9% of the study area
to 11.4%, an average change of .4% per year; however in the two year period between 20042006 urban coverage went from 11.4% to 15.4%, an average change of 2% per year, and a
startling 500% increase in the rate of change (Figures 3 and 4.) During that period
Agricultural/Grassland decreased by 4.04% while Forest/Woodland showed a modest increase
of .42%. It is worth mentioning that the increase in forest coverage does not include any
indication of the quality of the coverage either in terms of canopy density or desirability of
constituent species.
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Figure 3. Changes in the amount of urban coverage in the study area, based on LULC time
series analysis, revealed a sharp increase in the rate of conversion from natural and
agricultural land to urban coverage.

(a)

(b)

Figure 4. The increase in urban coverage in the area (a) and the accelerated amount of change (b) are both
issues that underscore the need for wise planning to insure the retention of adequate Green Infrastructure
elements.
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Monitoring land use conversion using Land Use Land Cover imagery can be an effective tool;
however, imagery from different sensors, irregular frequency of imagery, changes in
classification methodologies and technological advances all constituted time series analysis
limitations for us.

Decrease in Agricultural Activity
The USDA National Agricultural Statistics Service (NASS), Agricultural Statistics Census compiles
figures for “Total Cropland” in acres, which includes pasturage, every five years for each county
in the country. A comparison was made for Washington County between the years 1992, 1997
and 2002. In 1992 and 1997, acres of cropland were around 183,000 and 178,000 respectively,
which represents a loss of around 4,200 acres, or 2.3% over five years. Between 1997 and
2002, about 7,800 acres were lost, 4.3%, decreasing from approximately 178,000 acres to a bit
less than 171,000 acres.

Figure 5. Comparison of the National Agricultural Statistics Service, Agricultural Statistics census
data for the amount of agricultural lands in Washington County from 1992-2007. The projected
rate of 8% loss between 2002 and 2007 that we used for the Stakeholder presentation turned out
to be a serious underestimate; the actual change was a loss of 35%.
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Since the 2007 NASS compilation was not complete at the time of the Stakeholder Meeting
presentation, figures for 2007 were projected along the trend that occurred between 1997 and
2002, but that assumption turned out to be exceedingly optimistic. The published 2007
statistics record that “Total Cropland” in Washington County is now no more that about
112,000 acres. That represents an astounding loss of almost 59,000 acres over five years; 35%
of Washington County’s acreage of crops and pasturage was converted to other usage over a
five year period.

(a)

(b)

Figure 6. a) The loss of agricultural lands in Washington County is seen by many members of the
community as a threat to our cultural heritage and b) the rate of loss jumping from 2.3% to 4.3% to 35%,
constitutes an issue that needs attention.

Changes in forest cover
To focus on local forest coverage changes we turned to a report produced by American Forest,
Inc. in September, 2002, entitled “Urban Ecosystem Analysis Benton and Washington Counties,
Arkansas: Calculating the Value of Nature” (American Forest, Inc., 2002.) This report introduces
the important perspective of Environmental Economics by acknowledging in monetary terms
the ecosystem benefits provided by existing Green Infrastructure elements. While the report
examined trends in the whole of Benton and Washington Counties between 1985 and 2000, it
also took a closer look at changes within the city of Fayetteville. One of the impacts of
urbanization reflected in Fayetteville is an 18.3% decline in Heavy Canopy coverage
representing a loss of 395 acres. Moderate Canopy coverage increased by 96 acres or 40%,
and Low Canopy increased by 3% or 657 acres. Moderate and Low Canopy coverage do not
provide the quality or quantity of ecosystem benefits that Heavy Canopy coverage provides.
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Figure 7. Part of the report focuses on changes in tree coverage within the City of Fayetteville. The
decline in Heavy Canopy is an indicator of ecological change resulting from urban development.

Ecosystem benefits provided by the existing 27% tree canopy coverage were assessed for the
year 2000 and projected at the rate of decline between 1985 and 2000 for 15 more years, to
2015, and 30 more years, to 2030 (Figure 8). The ecosystem benefits that were estimated
include: air quality improvement (in $/year), carbon storage (in total tons C), carbon
sequestration (in tons C/year), and stormwater runoff mitigation savings (in $/year). Air quality
benefits provided by the existing canopy in 2000 were estimated to be worth $1.64 million, the
benefit would decrease to $1.33 million by 2015 and to $1.11 million by 2030. Carbon storage
in 2000 was estimated at 330,000 tons and would be reduced to 273,000 tons by 2015 and
233,000 ton by 2030. Carbon sequestration was estimated to be 2,568 tons in 2000 and would
decrease to 2,127 tons by 2015 and to 1,740 tons by 2030. Stormwater savings provided by the
canopy in 2000 were estimated to be a whopping $92 million and would be reduced to $89
million by 2015 and to $83 million by 2030. Meanwhile, the need for these benefits would
continue to grow with continued urban growth.
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Figure 8. Assessment of environmental benefits in monetary terms provided by tree canopy and
the effect of declining trends within the City of Fayetteville projected to 15 and 30 years

The report also makes a comparison between benefits provided by the 27% canopy coverage of
2000 and a more ideal coverage of 40% (Figure 9). With 40% coverage air quality benefits
would increase from $1.64 million to $2.5 million or $860,000; carbon storage would increase
from 330,000 tons to 497,000 tons or 167,000 tons; carbon sequestration would increase from
2,568 tons/year to 3,867 tons/year or 1,299 tons/year; and stormwater savings would increase
from $92 million to $135 million or $43 million.

Stream Impairment and Nutrient Surplus Areas
Northwest Arkansas has been blessed with abundant, high-quality waters, and protecting the
quality and quantity of those waters carries a high priority for its citizens. A public opinion poll
of Fayetteville voters conducted in July 2008 by Opinion Research Associates, Inc. of Little Rock,
Arkansas on behalf of Fayetteville Natural Heritage Association revealed that protecting
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Figure 9. Estimate of environmental benefits at the coverage level of 27% that existed in 2000 and
at a more ideal coverage of 40%

watersheds was the most important public conservation objective. An earlier survey, “Water
Issues and Beliefs in Arkansas: A Statewide General Population Survey,” was designed and
conducted by the Survey/Business Research Group of the Institute for Economic Advancement
at the University of Arkansas at Little Rock (May 2006) and employed by The Winthrop
Rockefeller Foundation, Inc. in its report of June 2008 entitled: Water Issues in Arkansas: A
Companion Report to Water Issues in Arkansas – An Unfinished Story, Summary Report. It
found that “Nearly all respondents viewed water as an important issue for Arkansas’ long-term
growth and prosperity. Water pollution was the water problem most frequently identified by
respondents.”
The Green Infrastructure project’s study area falls within the watersheds of the Illinois River
and the West Fork of the White River which forms Beaver Lake. Pollution issues of stream
impairment and nutrient surplus areas exist in both of those watersheds. Stream impairment is
the terminology used to describe the situation of a stream that does not meet designated uses
and criteria set by the US Environmental Protection Agency and Arkansas Natural Resource
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Conservation Commission (ANRC) as implemented by the Arkansas Department of
Environmental Quality (ADEQ).

Figure 10. A preliminary hydrologic map of the study area indicates “impaired streams” in red.

Several reaches of the Illinois River and its tributaries Clear Creek and the Muddy Fork are
designated impaired. For example, Clear Creek (northernmost red line on map in Figure 10
above) is considered an impaired stream because too many water quality samples from
unknown sources taken from the stream had more pathogen Indicators (bacteria) in them than
is acceptable for the designated use of swimming (primary contact). The Illinois River
(westernmost vertical red line connected to Clear Creek on map in Figure 10 above) is
considered impaired for more than one designated use, i.e. swimming (primary contact) due to
excessive pathogen indicators (bacteria) from urban runoff, and supporting aquatic life due to
excessive siltation/turbidity from surface erosion. The Muddy Fork is considered impaired for
swimming (primary contact) due to pathogen indicators (bacteria) from unknown sources and
for aquatic life due to total phosphorus from unknown sources.
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The West Fork of the White River/Beaver Lake (the southernmost red line on the map in Figure
10 above) is considered impaired for aquatic life due to low dissolved oxygen from unknown
sources and for agriculture and industrial water supply uses due to high sulfates and total
dissolved solids both from unknown sources. (All impairment data and information obtained
from ADEQ, 2008)
The Arkansas Natural Resource Conservation Commission establishes Nutrient Surplus Areas
and sets nutrient application rates within the watersheds based upon US Environmental
Protection Agency nutrient indices. All the watersheds in Northwest Arkansas have been
designated Nutrient Surplus Areas and are under nutrient application rate constraints (see map
in Figure 11 below). (All Nutrient Surplus Area data obtained from ANRC, 2008)

Figure 11. All the watersheds in Northwest Arkansas are designated Nutrient Surplus Areas.

Recent Patterns of Urban Growth and Likelihood of Continued Dramatic Growth
Recent growth patterns, population projections and other indicators of growth potential were
taken from several sources to underscore the likelihood that Northwest Arkansas will continue
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to experience a high rate of growth. A Northwest Arkansas Regional Planning Commission
mapping of population growth based on housing starts from 2000 to 2004 indicates that some
parts of our study area have experienced population growth rates in the highest category (9251824 persons per sq. mile).

Figure 12. Parts of northern Washington County have experienced very high rates of population
growth in the years between 2000 and 2004, as high as the highest category of 925-1824
persons/sq. mi. An even larger growth spurt occurred between 2004 and the present. A full
resolution PDF of this map can be found on the Northwest Arkansas Regional Planning website:
http://www.nwarpc.org/pdf/GIS-Imagery/pop_increase_2004.pdf

Population statistics and projections for Washington County starting with the 2000 Census
estimate a population increase from 157,715 to 194,292 by 2007, and an increase of 23.2% for
a population of 221,548 by 2015.
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For years Northwest Arkansas, and Fayetteville in particular, has been viewed as one of the best
places in the country to live. The Fayetteville Chamber of Commerce website lists the following
examples:
FORBES MAGAZINE
#8 in the nation among the Best Places for Business and Careers in 2007
INC. MAGAZINE
#4 in 2007 for Best Cities for Doing Business (mid-size city category)
#13 for Best Cities for Doing Business (overall)
SPERLING'S
#74 out of 379 best green places to live in the America
#1 in the state of Arkansas
WORLDWIDE ERC
#15 among 2007 Best Cities for Relocating Families (in its category)
RELOCATING AMERICA
Ranked in the Top 100 places to live in 2006
KIPLINGER'S MAGAZINE
Rated Top Ten "Best College Towns" (May 2007)

Figure 13. “Best Cities” recommendation for Fayetteville, Arkansas, one of many in recent years
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Creating a Forum for Leadership, Orienting and Organizing the Design
Team
The Stakeholder Meeting of August 2008 ended with a call to participate. Packets were
provided to all attendees (approximately 115) that included a summary of the project and signup sheets. The sign-up sheets, besides requesting contact information, asked the volunteers to
indicate their areas of interest or issues of concern (Appendix 4.) 60 people volunteered to
participate in the project. The completed forms were used to create an organizational
structure that was based on the volunteers’ areas of interest and issues of concern. The
organizational structure is detailed in the next section.
There were several tiers of leadership to consider for the planning process: project direction,
resource supply, working groups, and ongoing leadership. Initially, project participants were
called the “Design Team” since their collective task was to design the Green Infrastructure
Network map. The first Design Team meeting was held in October 2008 (see Invitation to
Design Team Meeting Appendix 5.) The meeting agenda was ambitious, with the goals of
providing orientation to the Green Infrastructure approach, laying out Working Group
organization, and getting the Working Groups off to a start in defining and achieving their tasks
(Appendix 6.) Two slide presentations were prepared for the meeting: “Green Infrastructure
Planning: The Principles” (Appendix 7) and “Green Infrastructure Planning: Project
Organization-Top to Bottom” (Appendix 8.) Also, packets and an agenda were prepared for the
participants (Appendices 9 a-d.) Each packet contained a copy of the 2001 monograph by
Benedict and McMahon entitled: “Green Infrastructure: Smart Conservation for the 21 st
Century” (Benedict and McMahon, 2001,) a map of the study area, a project timeline with
deliverables, an organization chart of the people working on the project and a contact list for
the entire Design Team.

Orientation to the Green Infrastructure Approach: Establishing Vision
and Mission
In researching for the presentation to introduce the Green Infrastructure approach, we came
across two versions of the Principles of Green Infrastructure; the earlier list (in a 2001
monograph by Benedict and McMahon entitled: “Green Infrastructure: Smart Conservation for
the 21st Century”) is contained within the later version (Chapter two of the book, Green
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Infrastructure: Linking Landscapes and Communities, published in 2006), which also includes
substantive additions and elaborations. The later version of the Principles, from which talking
points were derived, consists of these ten points:
1. Connectivity is key
2. Context matters
3. Green Infrastructure should be grounded in sound science and land use planning
theory and practice
4. Green Infrastructure can and should function as the framework for conservation
and development
5. Green Infrastructure should be planned and protected before development
6. Green Infrastructure is a critical public investment that should be funded up front
7. Green Infrastructure affords benefits to nature and people
8. Green Infrastructure respects the needs and desires of landowners and other
stakeholders
9. Green Infrastructure requires making connections to activities within and beyond
the community
10. Green Infrastructure requires long-term commitment
Detailed explanations of the Green Infrastructure Principles can be found in the 2001
monograph, the book or on The Conservation Fund website’s Green Infrastructure section:
http://www.conservationfund.org/green_infrastructure . Also, The Conservation Fund has
developed a website to serve as “a resource and clearinghouse for information about
implementing the green infrastructure approach” at: http://www.greeninfrastructure.net/ .

Organizing the Project and the Design Team
The organizational presentation at the Design Team meeting first addressed the project
timeline and deliverables expected from each phase.

Project Organization
Phase I constituted training project principals, gathering participants and organizing the
structure of our work together. It was largely accomplished by the end of the Design Team
meeting, though resources in the form of the monograph, books, website references, and
contact numbers were provided to encourage volunteers to deepen their understanding of the
Green Infrastructure approach.
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Phase II would consist of four parts: 1) the initial development of the Green Infrastructure
Network Map based on elements deemed important for inclusion by the working groups, 2)
making contacts and setting up necessary connections for presenting working group results to
the communities in the study area 3) reporting on the process within each working group
including a survey of implementation strategies for conservation/preservation of the elements
suggested, and 4) gathering of public input on the contents of the preliminary Green
Infrastructure Network Map.
Phase III would see the integration of the working groups’ preliminary green infrastructure
network map with the public input garnered in Phase II.
Phase IV would consist of presenting the Green Infrastructure Network Map and seeking its
adoption by the governing bodies within the study area.

Figure 14. Project timeline and deliverables were broken up into four phases.
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Figure 15. Organization of the people working on the project involved describing several levels of
leadership and action.

Executive Group: Oversee the administration of the Green Infrastructure Planning – Linking
Arkansas Communities grant and make the primary decisions that lead to its fulfillment.
Members:
Patti Erwin, Urban Forestry Program, Arkansas Forestry Commission
Bob Morgan, Environmental Manager, Beaver Water District
Bob Caulk, FNHA Chairman
Karen Rollet-Crocker, FNHA Vice-Chairman, League of Women Voters
Barbara Boland, FNHA Project Coordinator, GIS Technician, Cartographer

Resource Team: Create awareness of and participation in the project, guide and supply
resources for the development of the deliverables, and fulfill the stipulations of the grant while
ensuring that the project both meets the needs of the municipal and county partners and
addresses pertinent local issues.
Members:
Barbara Boland, FNHA Project Coordinator, GIS Technician, Cartographer
Bob Caulk, FNHA Chairman
Dot Neely, Fayetteville resident, scribe
Duane Woltjen, Fayetteville Natural Heritage Association Board member, logistical support
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Greg Howe, City of Fayetteville Urban Forester
Julie McQuade, City of Fayetteville
Karen Rollet-Crocker, FNHA Vice-Chairman, League of Women Voters
Mike Adelman, Fayetteville Natural Heritage Association Board member, meeting facilitation
Pete Heinzelmann, Fayetteville Natural Heritage Association Board member

Leadership Group: Guide the development of Working Group and Public Forum Green
Infrastructure Network Maps, documentation and reports, and prepare for Phase III.
Members:
All Resource Team members
Community representatives from Farmington, Fayetteville, Greenland, and Johnson;
Chairperson and scribes from all Working Groups

The General Public is included in the organizational diagram because it is an essential tenet of
the Green Infrastructure approach that the community has as much input as possible to the
development of the Green Infrastructure Plan. The public was invited to participate in the
process at several junctures and a discussion of their involvement is detailed below in Section
C: Seeking Public Review and Comment.
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Figure 16. General guidelines for the Design Team Working Groups

Design Team
Consists of six Working Groups based on areas of interest of Design Team members and project
needs.

Generally speaking, each Working Group investigated and recorded existing and proposed
Green Infrastructure elements. Each documented decision-making criteria. Each was to
research and produce a compendium of implementation strategies, but in all cases there was
not enough time for this last task. Each identified educational outreach and public forum items
to be acted upon by the Awareness Working Group.
Each Working Group was given a handout that included a definition of the Working Group,
specific assignments, and “Food for Thought” Questions to consider in getting started (see:
Appendix 10). The Working Groups met on their own schedules between October 2008 and
February 2009 when a Team meeting was called for reporting out the Groups’ activities. Below
is a summary of the work of the six Groups, their initial membership, the information they
gathered, and how their vision and mission developed.
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Environmental Working Group:
Concerned with elements and issues of the natural environment that provide for the healthy
maintenance of its ecology, habitats, biodiversity, watersheds, and Green Infrastructure
benefits.
Members:
Aubrey Shepherd, Conservationist, World Peace Wetland Prairie
Bob Cross, Ozark Society
Bob Morgan, Environmental Manager, Beaver Water District
Bruce Shackleford, President ECO, Inc.
Burnetta Hinterthuer, Ozark Chapter Arkansas Native Plant Society
Delia Haak, Illinois River Watershed Partnership Director, Chairperson
Doug James, Ornithologist and Ecologist, Professor University of Arkansas
Elizabeth Adam, Biologist, University of Arkansas
Erin Billings, ECO, Inc.
Ethan Inlander, The Nature Conservancy
Frances Hime, West Fork EPA
Joe Neal, Ecologist and Historian, University of Arkansas
Judy Combs, West Fork EPA
Judy Woltjen, Fayetteville resident
Nick Brown, University of Arkansas Sustainability Council
Sandi Formica, Water Resource Conservation Service, Inc.

The Environmental Working Group defined its general objectives as:
1. To identify the environmental resources of importance for the communities to preserve
for the future.
2. To complete a map identifying where key environmental areas are and the linkages and
hubs to access them.
3. To identify to the best of our abilities what these ecosystems require.
Three subcommittees were created: Upland Forest, Wetlands/Prairie, and Watershed/Water
Quality.
Upland Forest Subcommittee
The Subcommittee report lists five “Forested Green Belts” deserving of recognition, protection,
and conservation efforts. Included are: (1) Green Belt from Lake Fayetteville to Wedington, (2)
Green Belt beginning at the Wilson Lake area, (3) Green Belt from Kessler Mountain toward the
SSW, (4) Fayetteville Urban Forest Sites listed on the map titled “Urban Forest Conservation
Assessment for Fayetteville Arkansas” prepared by FNHA, and (5) Webber Mountain in eastern
Springdale (which is actually just outside of the study area’s northern boundary).
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Wetlands/Prairie Subcommittee
A list of 13 potential wetland/prairie/savanna sites was developed that ranged in size from
seven to 70 acres. A site characterization sheet listed habitat type; aquatic resources; potential
habitat for avian, mammal and/or amphibian/reptile use; non-native/invasive plant species
cover; landscape context of surrounding area; site structure/ecological integrity/unique
features; and potential to be a critical hub/link. Site evaluation was completed for eight sites
and limited time restricted the evaluation of the last five sites. After this, the sites were
classified into category (1) a prime candidate, category (2) a possible candidate, and category
(3) an unlikely candidate for preservation/restoration.
Watershed/Water Quality Subcommittee
The report describes a healthy stream system as well as the value of streams and their
surrounding riparian zones. The system is well developed. Much of it is still intact, but some is
moderately degraded or substantially altered and degraded. Recommended protection should
be on second order and higher streams plus the full width of the floodplain. A minimum buffer
should be at least 100 feet. Recommendations for preserving stream corridors are made.
Springs Subgroup: 44 springs were located using USGS 7 ½ min Topographic Maps. The springs
are listed by reference numbers and GPS locations.
Note: Maps and reports produced by this Environmental Working Group can be found on the
FNHA website: http://www.fayettevillenatural.org/whats-happening.php

Heritage Working Group
Area of interest: concerned with elements and issues of heritage and historical and cultural
significance such as historical buildings and localities, heritage trails, and maintenance of the
cultural uniqueness of the area.
Members:
A.D. Poole, Washington County Historical Society
Allison Jumper, City of Fayetteville Parks and Recreation
Ann Sugg, Fayetteville native
Anne Prichard, Conservationist
Harriet Jansma, Fayetteville resident
Karen Rollet-Crocker, FNHA Vice-Chairman and League of Women Voters
Marion Orton, former Mayor, City of Fayetteville
Mary Bess Mulhollan, Botanical Garden of the Ozarks
Vince Chadick, Historic District Commission, City of Fayetteville
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The group defined heritage sites as, “Places that have a number of regionally distinctive natural,
cultural, historic, or scenic resources that, when linked together, tell a unique story about our
community.” Such sites can be “icons” that play a role or function of importance. They may be
influential in the development of the area or are linked to events or individuals that have been
part of local history. Their integrity and “story” should be as complete as possible. Other
important characteristics are accessibility to trails, greenways or roads, and links to other
cultural sites. They should carry high ranking if they are endangered. Their historic uses define
categories. These are: the University of Arkansas, working family farms, farm remnants,
conservation sites, historic parks, camps and recreation areas, historic building sites, heritage
routes, historic railroads, gardens, and historic settlement sites such as springs, mills, bridges,
churches, cemeteries and historic communities. Description of the value and current condition
of each category is in the report.

Note: Maps and reports produced by this Heritage Working Group can be found on the FNHA
website: http://www.fayettevillenatural.org/whats-happening.php

Land Use Working Group
Area of Interest: concerned with issues relevant to the built environment such as relating
existing city plans to one another, zoning, land use and land use conversion, identifying
opportunities for linking across jurisdictions, and land use issues that affect the economic
vitality of the study area.
Members:
Andy Feinstein, Rausche Coleman Builders
Butch Pond, Washington County Justice of the Peace, District nine
Chris Suneson, McClelland Consulting Engineers
Courtney Tannehill-McNair, Washington County Planning Department
Eden Price-Reif, Landscape Architect
Greg Howe, City of Fayetteville Urban Forester
John Coleman, City of Fayetteville Sustainability Coordinator
John Nock, Nock Investments
Juliet Richey, Washington County Planning Department Director
Leif Olson, City of Fayetteville Planning Department
Rob Sharp, Robert Sharp, Architect, Inc.

The “Green Infrastructure: Land Use Working Group Report” clarifies local major issues in land
use. In addition, the Land Use Working Group proposed a resource mapping website whose
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sponsorship was offered by the Center for Advanced Spatial Technologies (CAST) at the
University of Arkansas. The mapping site’s development is underway and will be accessible
from FHNA’s website: http://www.fayettevillenatural.org/whats-happening.php.
In the future, the Land Use Group imagined an “emerald field” of forest, wilderness, protected
hillsides, riparian buffers, and agriculture surrounding discrete and compact settlement areas.
The following issues were discussed:
------

-----

Floodplain values and problems
The need for hillside preservation
Environmental design of utility easements and rights of way
Support of local farms and their produce in the face of current agricultural economic
decline
Improving urban areas by planting shade trees, building low impact alternatives to
reduce storm water runoff, and constructing infill/redevelopment instead of developing
wilderness, watersheds, and agricultural lands
Tying together areas with trail systems
Building conservation subdivisions and local villages
Developing green cemeteries
Building parkways and limiting frontage roads and curb cuts

Policies are:
------

Conservation easement
Transfer of development rights
Standard development of clusters, rural villages and conservation subdivisions
Viewshed and hillside protection ordinances
Regional partnership with Washington County and municipal governments for
regulations and incentives

Note: Report produced by this Working Group can be found on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php

Parks and Trails Working Group
Area of interest: concerned with existing and potential recreational resources and issues that
pertain to connectivity, access, corridors, linkages, parks, trails, and greenways.
Members:
Al Einert, Landscape Architect
Barbara Leimer, Lake Wedington, USDA Forest Service Ozark/St Francis National Forests
Cory Lacy, Lake Wedington, USDA Forest Service Ozark/St Francis National Forests
Gerry Harris, City of Farmington Planning Commission
James Barton, City of Fayetteville Environmental Concerns Committee
JoAnn Kvamme, Fayetteville Council of Neighborhoods
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Matt Mihalevich, City of Fayetteville Trails and Greenways Coordinator
Sue Condren, Fayetteville Natural Heritage Association Advisory Board
Wade Colwell, Boy Scouts of America, Fayetteville Trails Committee
Barbara Taylor, Fayetteville Natural Heritage Association Board and League of Women Voters

The Parks and Trails Working Group collected maps of existing and proposed trails and
information about existing and proposed parks in communities within the study area. Criteria
were developed that helped to determine what to include on the map. It was clear that
existing trails are limited, but many new trails are under consideration in the region. There are
many local and regional parks, but new parks are under consideration in newly developed or
restored areas. Employees of the various cities, the county, and the Wedington Unit of the
Boston Mountain Ranger District of the Ozark National Forest identified parklands and trails. A
group study of connectivity listed five proposed trails: from Mission Boulevard to Lake
Sequoyah, extend Scull Creek trail west along Clear Creek to the Wedington Unit of the Boston
Mountain Ranger District, Owl Creek School to Goose Creek and the Illinois River, Farmington to
the Illinois River via Goose Creek, and Kessler Mountain to Farmington Branch. Additional local
preservation sites came from a Fayetteville Neighborhood Association Questionnaire. Current
Regional Planning studies and proposed bicycle trails mapped in Fayetteville, Springdale,
Greenland, and Johnson will serve as a stepping stone for envisioning many more trail
possibilities in the region.

Note: Maps and reports produced by this Working Group can be found on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php

Awareness Working Group
Area of interest is concerned with developing outreach for educating the public on issues
suggested by the other Working Groups, for informing the public of upcoming public forums,
and for reporting on the progress of the Green Infrastructure Planning project.
Members:
Annee Littell, Fayetteville resident
Cindi Cope, Fayetteville resident, America in Bloom
Connie Edmonston, City of Fayetteville Parks and Recreation Director
Dot Neely, Fayetteville resident, scribe
Julie McQuade, City of Fayetteville, Chairperson
Katie Teague, Washington County Agricultural Extension Agent, Vice-Chairperson
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Lindsley Smith, Arkansas State House of Representatives, District 92, advisor
Louise Mann, Fayetteville resident
Matthew Petty, City of Fayetteville Alderman, Ward two
Rachael Johnson, University of Arkansas student
Tim Freeman, University of Arkansas student

A 2009 calendar was produced that represented the importance of Green Infrastructure. Each
month had a concept of the project and local Green Infrastructure element photographs
donated by volunteers. The calendar was well received, and helped to spread the word about
the project. (Appendix 11)
Monthly topics were:













A definition of Green Infrastructure and Green Infrastructure Planning
Ecological services of GI
How protection of natural areas allows natural systems to function effectively
Defining the Green Infrastructure network of hubs and corridors
Wetland conservation and stormwater management
Individual contributions to Green Infrastructure
Natural systems throughout the region can be restored, managed and saved by
communities working together
Open space conservation will achieve environmental goals such as watershed
protection, water quality, and air quality.
GI includes significant cultural, historic and natural heritage sites
Protecting agricultural lands safeguards the future of farming economies and
communities
GI supports opportunities for recreation and improved health
The Ozarks has its own unique ecosystem

Note: Reports and the calendar produced by this Working Group can be found on the FNHA
website: http://www.fayettevillenatural.org/whats-happening.php

Community Representatives Working Group
Overlaps the Leadership Group and represents a first pass at the interests of the citizens of the
municipalities in the study area and county. It is concerned with gaining access to the residents
of the communities and for the arrangement of well-attended public meetings.
Members:
Bob Bova; City of Johnson Parks and Trails Committee
Frank Sharp, Businessman and Conservationist
Herman Jones, Farmer
Jerry Hall, Businessman and Conservationist
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John Gray, Mayor of Greenland
Judy Horne, Farmington City Planning Commission, scribe
Michele Viney, Audubon Society, Vice-Chairperson
Pete Heinzelmann, FNHA Board member, Chairperson
Sue Bova, City of Johnson Parks and Trails Committee

The contacts developed by this group and the original stakeholder group were relied upon in
the SEEKING PUBLIC REVIEW AND COMMENT process discussed in the next section.
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SEEKING PUBLIC REVIEW AND COMMENT
In June, 2009, the Green Infrastructure Team began working on developing leadership forums
in the various communities of the study area. A major question arose: “How to gather public
input to complete the Green Infrastructure Network map?” Forums in each community started
with a presentation defining Green Infrastructure and its benefits.

Figure 17. Definition of Green Infrastructure and reasons to protect Green Infrastructure elements.

Meetings were held with community leaders, including mayors, city council members, planning
commissioners, and citizens. The goal of each meeting was to explain the project, show
preliminary maps, and ask for support. It was found that each group was highly interested in
beginning the process of assessing the use of Green Infrastructure maps. Some of the later
public meetings added key details.
The public meeting process used the draft base maps from the various Working Groups to elicit
public response and input. Discussion was tailored to each community based on local concerns.
For example, Farmington was interested in their farming heritage, public parks, beautification,
and east/west trails along creeks. Johnson emphasized the importance of Clear Creek and
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associated trail planning. Greenland emphasized land conservation and water quality issues in
the West Fork of the White River. Fayetteville emphasized local and regional land preservation
and trail linkages. Individuals concerned with the northwest area of Washington County
wanted to maintain the Wedington Unit Urban Recreation Area of the Ozark/St. Francis
National Forest, develop regional trails, and keep land use rural. Below is a description of the
major public input from each community. A later workshop that summarized the mapping
process for local professionals was held on May 12, 2010, by the Wildland-Urban Interface
Professional Development Program “Changing Roles” sponsored by the Interface South of the
US Forest Service, the University of Florida, and the US Fish and Wildlife Service (see Appendix
12 a-e). It was organized by Patti Erwin, Urban Forestry Coordinator of the Arkansas Forestry
Commission. Planners from the region pointed out that they appreciated the opportunity to
pull together the information that has been made available through the Green Infrastructure
project. This information will be very useful for regional, county, and city planning in the
future.

Figure 18. Outline for working toward a Green Infrastructure Plan
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FARMINGTON
The Farmington forum involved city council members, Farmington planning commissioners, a
County planning commissioner, local citizens, and farmers. The future vision of Farmington was
expressed as a “well-off bedroom community with a park system/sports park and a trail system
connected to the region.” Discussion revolved around possibilities for east-west trails running
to the Illinois River along Goose Creek, Owl Creek, and other streams. The trails would need to
take account of the local cattle ranches that border the waterways. Use of at least one historic
working farm was suggested to represent the Farmington heritage and serve as a regional
tourist draw. Other heritage possibilities were a Farmer’s Market, a downtown heritage park,
restoration of the railroad depot, and replanting grape vineyards and strawberry fields.

JOHNSON
The Johnson forum involved the mayor, city councilors, trail planners, and developers.
Discussion revolved around the need to combine Green Infrastructure concerns with a new city
plan. This would include several commercial and residential development plans, a new
walking/bicycle trail that parallels Clear Creek with links to other trail plans in the region. Local
environmental issues centered on flooding from water pouring through streams and springs
from nearby cities. Other concerns were agreements to use Fayetteville’s utility resources
combined with Johnson’s city boundaries.

GREENLAND
The Greenland forum involved members of the planning commission, the mayor, city councilors
and school board members. The city has recently completed a zoning map and was interested
in land preservation for public use along the West Fork of the White River, public trails including
the Butterfield Stagecoach Trail and other trails linked to those around the Fayetteville Airport,
and historic sites and farmlands. A major concern is the location of buildings in the West Fork
floodplain, eroding river banks, and pollution of the river. The forum listed additional support
for education in GIS mapping, locating additional historic sites, and quality development
without pollution from failing sewer systems.
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A follow up meeting with the Greenland City Council focused on the protection and annexation
of the riparian zone of the West Fork. The river in this location is designated as impaired. The
50 acre site to the west of the river and south of Greenland city limits was a large truck yard
which has been cleared of debris and which could be restored and redeveloped. A presentation
of the site’s potential brought together the FNHA Green Infrastructure team, the Beaver Lake
Watershed Protection Organization and the Water Conservation Resource Center. (See
Appendix 13 “The Importance of Green Space in Greenland”, Nov. 9, 2009.) Annexation and
restoration of the area would result in reducing pollutant runoff and erosion, and increase
biodiversity. Visual and public recreation benefits might include fishing, trails, nature study and
gardens. Some previous research by the Water Conservation Resource Center has identified
funding opportunities.

FAYETTEVILLE
The mapping and planning resources of the City of Fayetteville have been offered and have
been much appreciated by the Green Infrastructure Planning team. The Fayetteville Forward
Economic Accountability Council on Land Use and Green Infrastructure (FFEAC LUGI) was
formed in June 2009, and has supported the mapping process (see Appendix 14 a-g for FFEAC
LUGI meeting minutes.) They also sponsored the public meeting to assess the preliminary
Green Infrastructure maps. The goal of this committee has been to define land use and green
infrastructure, develop policies to be adopted, and describe economic impacts of green
infrastructure. In addition, the Fayetteville Committee on Environmental Action has developed
a Habitat Council that will develop a habitat program for the Fayetteville area. This will help
implement Green Infrastructure on a smaller scale site basis.
At the public meeting to assess the preliminary Green Infrastructure maps the following
comments were made:


Preserve “close in” natural areas with native flora and fauna as well as University of
Arkansas open space.



Maintain tree cover near creeks and streams



Limit light and noise pollution and create wildlife corridors that are not affected by human
use



Consider sensitive ecosystems i.e. karst, prairies, woodlands, floodplains
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Limit growth: less sprawl, fewer cars, more mass transit, more trails, and more bicycle lanes



Conserve green space inside city limits as public space



Conserve green space around perimeters of each city and stop outward expansion. Growth
should be infill. Separate cities and countryside



Preserve habitats outside cities



Trail suggestions: Link US 540 exit 64 to Lake Wedington (13 mile bicycle path.) Create
some soft trails for running and walking. Develop some trails with minimal impact and
access to encourage wildlife habitats



Educate the public on cost benefits of watershed protection and smart growth

NORTHWEST AREA OF WASHINGTON COUNTY and LAKE WEDINGTON
RECREATION AREA
The forum held in the area that links the Wedington Wildlife Management Area of the Ozark-St.
Francis National Forest and western Washington County had an initial meeting at Lake
Wedington Recreation headquarters. Included were long term members of the Friends of Lake
Wedington, staff of the Forest Service, and several residents. Initial concerns voiced about the
project were:


Land owners might lose control of their land. The study group responded that private
landowners can do what they wish. However, if they want to preserve or manage their
land, the team can help them do so.



Landowners may not want special features of their land disclosed on the map. They are
concerned about trespassing and property destruction. The study group said that the
Green Infrastructure mapping is generalized, with the exception of local springs.



The information might create major disagreements about conservation efforts. The study
group said that the maps will be shown to the county, cities, and state in the interest of
supporting conservation using techniques such as transfer of development rights, funding
for conservation easements, and assisting owners in management of land.

The next meeting was held as an open house at the Chotkowski Peony Gardens in Wedington
Woods and allowed neighbors to look at the preliminary maps and ask questions of people who
had done the research. Suggestions from attendees were:


Make sure to protect individual property rights



Add heritage sites; include Moore peony farm and Chotkowski Gardens



Include short line railroad in the Heritage Work Group data for possible use as trails. The
map is from the book: Railroads of Northwest Arkansas, Robert G. Winn, Chronicler 1986,
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and Washington County Historical Society. (Note: this data will need to be digitized, and
will require a major amount of time in the future.)


Include areas such as quarries and mines. (Note: this suggestion is an example of layering
negative sites over the Green Infrastructure map to assess the impact. This can be done
with the completed Network Map as a form of suitability analysis.)



For agricultural data, talk to the county assessor for farmland tax break parcels.



Link rural Wedington areas with Fayetteville bike trail system. Link to University of Arkansas
campus



Create a dog park where dogs can run off leash and play



Create a whitewater kayak park on the Illinois River



Create recreational access to the Illinois River

SUMMARY OF PUBLIC REVIEW AND COMMENT
Public review and comment focused primarily on site-based goals, with a few program goals.
Site Based Goals
1. Develop recreational uses. These include recreational trails and recreational access,
especially along the West Fork of the White River and the Illinois River. Trail suggestions
are: Lake Wedington link to the Fayetteville and Johnson bicycle trails and the University
of Arkansas Campus, the historic Butterfield Coach Trail, trails in the Farmington area
along the Illinois River, Goose Creek, and Owl Creek, near the Fayetteville Airport, and to
Lake Wilson. Recreational access includes fishing, native area study and gardens, as well
as a kayak whitewater park.
2. Preservation or restoration of heritage areas such as orchards, strawberry fields, grape
vineyards and grazing fields.
3. Development of Best Management Practices that:
a. Limit flooding
b. Protect creeks and streams
c. Restore degraded riparian zones and wetlands
d. Encourage a planning process to protect water resources
e. Conserve natural areas that are near or in urban areas
f. Conserve wildlife corridors that are not affected by or have limited access for
human use
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g. Use GI layers such as karst geology, prairies, woodlands, and floodplains to
review land use issues and planning
Program Goals
1. Public education for watershed protection
2. Public education for balanced growth with more infill and less sprawl, fewer cars,
more mass transit, and more trails and bicycle lanes
3. Answer concerns about private land issues and property rights

Throughout the course of the project, informational presentations have been made to various
interested groups, they include: University of Arkansas Sustainability Council, Fayetteville
Chamber of Commerce Construction and Developers Committee, the Fayetteville Garden Club,
University of Arkansas Retirees, Fayetteville Forward 2009 and 2010, Fayetteville Lions Club,
and Northwest Arkansas Green Drinks.
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GREEN INFRASTRUCTURE NETWORK MAP DEVELOPMENT

Figure 19. Network Map graphic of study area showing Hubs in dark green, terrestrial Cores in medium
green, aquatic Cores in blue, and Corridors in lime green. A full resolution PDF of this map can be found
on the FNHA website: http://www.fayettevillenatural.org/whats-happening.php

The Network Map
The Green Infrastructure Network Map shows the ecological expression of the Green
Infrastructure planning process. The principles for defining the network come from the tenets
of Landscape Ecology and Conservation Biology and form the basis of The Conservation Fund’s
conceptual coursework and GIS training.
In the interest of broadening the understanding of the concepts behind the conservation
sciences and presenting background for some of the decisions made in the Network Map
model, here are some basic ideas: Green Infrastructure Network design basics from Benedict
and McMahon (2006):
If all else is equal…



Large habitat areas are better than small ones
A single large habitat area is better than several small ones of equivalent total area
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Habitat areas that are close together are better than ones that are far apart
Rounded habitat areas are better than long, thin ones
Habitat areas clustered compactly are better than those in a line
Habitat areas connected by corridors are better than unconnected ones

Figure 20. Habitat geometries that portray guidelines for designing biological reserves.

Principles from Landscape Ecology that also apply to Conservation Biology (Noss and
Cooperridge, 1994):


Neither habitat area nor connectivity alone is sufficient for population persistence.



Connectivity must be assessed from an organismal perspective, and we must recognize
that different organisms may perceive different levels of connectivity or fragmentation.



Corridors may not be strictly necessary to enhance connectivity. (Think of stepping
stones.)



There is a threshold response to habitat loss.



The protection of high-quality habitat may be as importance as enhancing connectivity.



There are usually positive relationships between diversity and habitat area (the
species-area relationship) and between diversity and landscape heterogeneity.



The management of large patches is thus usually seen as preventative management,
whereas the management of small patches is considered crisis management.
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The Network Map is the product of a GIS model developed in ESRI ArcGIS 9.3 software and is
both reproducible and updatable; Appendix 15 Detailed GIS, contains the technical step-by-step
process description.

Network Map Elements
There are four elements in a Green Infrastructure Network: Cores, Hubs, Corridors, and Sites.
The most intact, highest quality habitat areas are defined as cores, with larger surrounding high
quality habitat, that may be more fragmented, constituting hubs. A more complete definition
of a hub is a large natural area that may have:
• Diversity

• Limited modification from the original native site

• Rarity and fragility

• Provide a good sample of common species of the region

• Scientifically known, well researched, and well documented
• Connected to other habitats • May be possible to restore or enhance

Figure 21. The Conservation Fund defines “Green Infrastructure” as a network of
natural areas and open spaces—woodlands, wetlands, trails and parks—that conserves
ecosystems, helps sustain clean air and water, and provides many other benefits to
people and wildlife. This is a diagram of a generalized network map with hubs, cores
and corridors, but not sites. (http://www.conservationfund.org/green_infrastructure)
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Corridors are links that connect hubs or cores to one another and are ideally defined by the
needs of unique core-dwelling species; that is, they are developed from an organismal
perspective. Sites are areas that are smaller than the minimum hub or core size but have
habitat qualities valuable enough to warrant keeping them in the Network matrix.
Definitions of what should constitute the cores, hubs, corridors and sites came from the results
of the Working Groups. In the summer of 2009, our GIS technician attended a course entitled
GIS Tools for Strategic Conservation Planning taught by the NOAA Coastal Services Center and
The Conservation Fund in Charleston, South Carolina. The course made it clear that a number
of decisions needed to be taken by the Environmental Working Group and the Heritage
Working Group in order to move forward, so a meeting was called in August (See Appendices
16a.and 16b. for presentation topics.) The Environmental Working Group provided definitions
for cores, hubs, and sites based on watershed considerations, upland forests, and
wetland/prairie/ savannah. The Parks and Trails Working Group provided suggestions for some
hubs and corridors, and the Heritage Working Group contributed Sites to the Network map.
For corridor definition, The State of Maryland’s Green Infrastructure Assessment: A
Comprehensive Strategy for Land Conservation and Restoration (2003), served as a general
guideline and the GIS Tools for Strategic Conservation Planning training proved invaluable.

Cores
Our study identified three types of cores: aquatic cores, upland forest cores, and wetland/
prairie/savannah cores.
Aquatic Cores
Aquatic cores were developed as a combination of 2nd order or higher streams (see diagram
below) based on the guidance of the Environmental Working Groups’ Stream Sub-Committee

Figure 22. US Army Corps of Engineers
diagram of Strahler stream order designation.

Page | 43

and named lakes based on the Maryland Green Infrastructure Assessment. All streams and
water bodies were given buffers of 100 ft. or the width of the flood zone, whichever was wider.

Figure 23. Map of Cores within the study area. Upland forest cores are dark green, Aquatic cores are
blue, Wetland/Prairie/Savannah cores are yellow. Core types overlapped in several areas, though they
are difficult to pick out at this scale: Orange areas are both Upland forest and Aquatic cores, lime green
areas are both Wetland/Prairie/Savannah and Aquatic cores, red areas are both Upland forest and
Wetland/Prairie/Savannah. A full resolution PDF of this map can be found on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php

Upland Forest Cores
Upland forest cores consist of blocks of interior forests. Forest coverage was extracted from
the most recent Land Use Land Cover imagery (2006.) Paved roads with 300 ft. buffers were
subtracted from the forest blocks to isolate interior forest. The minimum core size
recommended by the Environmental Working Group Upland Forest Sub-Committee was 20
acres based on research previously conducted by Ornithologist Doug James, who served on the
Sub-Committee. The research revealed 20 acres to be the minimum patch size that will support
a varied population of birds. Forest cores of less than 20 acres were not retained in any form.
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Wetland/Prairie/Savannah cores
Wetland/Prairie/Savannah cores consist of the habitat remnants identified by the
Environmental Working Group’s Wetland Prairie Savannah Sub-Committee (WPSS.) Five types
were recognized: (1) oak barrens (2) perennial forested wetlands (3) seasonal wetlands (4)
upland prairie (former) and (5) wet prairie. All types were given equal consideration as cores
regardless of size due to habitat rarity.

Hubs
Hubs were identified from three sources: 1) areas designated as highly conservation worthy by
a prior study, 2) public lands, and 3) already protected lands. The three types were merged, a
minimum size of 100 acres was applied and the resulting 25 hubs were ranked by habitat
quality and size. There were 141 suitable hub areas less than 100 acres in size that were
designated as Sites and are discussed in greater detail in the Sites section below.

Hubs from Prior Conservation Assessment
The prior study used to designate habitat quality for hub delineation was the Urban Forest
Conservation Assessment for Fayetteville, Arkansas (UFCA), October 2006. Developed by
Fayetteville Natural Heritage Association in partnership with The Nature Conservancy and
Arkansas Forestry Commission’s Urban Forestry Program, the UFCA is a complex GIS model that
ranks ownership parcels for their conservation value in terms of quality of both aquatic and
terrestrial habitat, with emphases on forest coverage, absence of man-made structures, and
parcel size, among other characteristics. The UFCA project report can be found on the
Fayetteville Natural Heritage website at: http://www.siteground176.com/~fayettev/pdfs/24.pdf.
UFCA aquatic habitat ranking (UFCAA) and terrestrial habitat ranking (UFCAT) files came divided
into ten equal classes (1-10.) The top two most conservation worthy classes (1 and 2) were
selected from both UFCAA and UFCAT, then combined.

Hubs from Public Lands
Public lands held by any level of government were taken from a file provided by the Arkansas
Highway and Transportation Department and included: city parks, trails, county parks, National
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Forests, public use areas, Recreation Areas, State Parks, and Wildlife Management Areas within
the study area.

Hubs from Protected Lands
Protected lands were garnered from files obtained from the City of Fayetteville and include
land trust holdings, conservation easements and one Army Corps of Engineers wetland
mitigation site.
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Hub Ranking
Hubs were ranked by source, habitat diversity, and size. Each ranking was on a scale of 1-3, 1
being the best. Rankings were added together so the best hubs would have a value of 3 and
the worst a value of 9.

Hubs Ranked by Source
Hub sources were coded so that protected lands = 2, UFCA areas = 20, and public lands = 200.
Ranking was based on the ideas that protected lands would be better than the other two
sources based upon more favorable management, UFCA lands have a habitat quality edge over
public lands, and combined sources were deemed more valuable than single sources.

Figure 24. Hubs ranked by source: Blue areas are from Public lands, Yellow areas are from UFCA habitat
parcels, Red areas are from Protected lands. Hub sources overlapped in several areas, though they are
difficult to pick out at this scale: Green areas are both Public lands and UFCA hubs; Orange areas are
both Protected lands and UFCA hubs. A full resolution PDF of this map can be found on the FNHA
website: http://www.fayettevillenatural.org/whats-happening.php
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Hubs Ranked by Size
The 25 Hubs over 100 acres in size ranged from just over 100 acres to more than 30,000 acres
and were divided into three classes based on natural breaks in the data set: 3 =102-1,310 acres,
2=1,691-4,431 acres, and 1=28,185-30,107 acres.

Figure 25. Hubs ranked by size. Blue hubs are largest (28,185-30,107 acres, Class 1), green hubs are
between 1,691-4,431 acres (Class 2), and red hubs are the smallest (102-1,310 acres, Class 3). A full
resolution PDF of this map can be found on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php

Hubs Ranked by Habitat Quality
UFCAA and UFCAT class rankings 1 and 2 were given unique values so that when the files were
added together it would be apparent which pixels contained which habitat types. For instance,
class 11 pixels are ranked 1 both for aquatic and terrestrial habitat conservation worthiness;
see table below.
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Figure 26. Hubs ranked by Urban Forest Conservation Assessment habitat quality: table below serves as
a legend. (N.b. UFCA study area overlaps but does not completely cover this project’s study area.) A full
resolution PDF of this map can be found on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php
Class value in

UFCA

UFCA

Hub rank by

original file

Aquatic

Terrestrial

habitat quality

rank

rank

Description of UFCA rank

0

0

0

0

1

1

0

3

1st Aquatic

2

2

0

3

2nd Aquatic

10

0

1

3

1st Terrestrial

11

1

1

1

1st Terrestrial & 1st Aquatic

12

2

1

2

1st Terrestrial & 2nd Aquatic

20

0

2

3

2nd Terrestrial

21

1

2

2

2nd Terrestrial & 1st Aquatic

22

2

2

2

2nd Terrestrial & 2nd Aquatic

Figure 27. Ranking of hubs by Urban Forest Conservation Assessment habitat quality: a class value of 11
ranks 1st ; classes 12, 21, and 22, rank 2nd ; and classes 1, 2, 10, and 20 rank 3rd .
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Overall Hub ranking
Overall ranking of the Hubs was a simple addition of the rank values for source, size, and
habitat quality. Since these three ranking were all devised so that the best rank was 1, the best
overall rank is 3. There are other ways to rank the hubs that might prove useful in the future,
one obvious one is by degree of fragmentation.

Figure 28. Overall ranking of Hubs: Highest rank, score 3, Red; Middle rank, score 4-6, Green, Lowest
rank, score 7-9, Blue. A full resolution PDF of this map can be found on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php

Corridors
This study lacked the data and expertise to define corridors in the most ideal manner, i.e.,
based upon habitat needs of unique local species. However, that is not an unusual situation
based upon several Green Infrastructure case studies and review of the literature.
Fischer in his book Wild-Link, Connecting Fragmented Habitats with Ecological Corridors in
Northern Michigan (2001) gives this advice:
We cannot wait to have all the “answers” and scientific
information – we must accept that we need more knowledge but
cannot wait to establish networks of corridors.
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The State of Maryland’s Green Infrastructure Assessment that has been relied upon heavily
here even states that “Ideally, these impedances (i.e., corridor definition parameters) would be
based on actual data.” General guidelines have been used quite effectively to delineate
corridors that have both validity and utility. Corridor definition can always be refined when
more data become available.

The execution of a GIS corridor assessment requires the development of impedance layers.
Impedance layers are grids of pixels that cover the extent of the study area in which each pixel
is assigned a numerical value that represents the relative difficulty wildlife would experience
crossing the type of terrain in that pixel. A comprehensive corridor analysis would develop sets
of impedance layers specific to each habitat type tailored to unique species that dwell there,
though many of the impedance considerations are general and more universal in application,
for instance, urban coverage is considered impassable and unsuitable for corridors except
through specific features, such as, large blocks of undisturbed land, riparian corridors, and
bridges under roads.

Figure 29. Map of Corridors (blue) and Hubs (green). Six of twenty-five hubs were assessed for linkages.
A full resolution PDF of this map can be found on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php
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This assessment focused on upland forest habitat and considered the impedances (+ or -)
provided by the following types of layers: land cover, riparian forest, interior forest, proximity
to urban development (both high and low intensity), roads and bridges, slope, presence of hubs
or cores.

Corridor assessment is a computationally intensive process where, ideally, each hub of a
specific habitat type is linked to each other hub of that habitat type. To make a corridor
assessment for our 25 terrestrial hubs of 100 acres or more in size, which are either
wetland/prairie/savannah or forest habitat types, would necessitate the execution of over 400
processes. In light of that, only the largest six hubs, which were all forest habitat, were
assessed for linkage and only five of 15 links were mapped since there was a considerable
amount of overlap and two linkages returned null results. Corridor pathway values were
cropped to minimums that just maintained connectivity. However, no width analysis has been
made and there is a good deal of evaluation that remains be done.

Sites
Sites are localities that are relatively small in area but significant for their habitat value. Several
types of sites have been designated for inclusion in the Network matrix: suitable cores areas
that are less than 20 acres in size, suitable hub areas that are less than 100 acres in size,
cemeteries, and springs. Sites may fall within a hub or core or not and have not been assessed
for connectivity to either cores or hubs.
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GREEN INFRASTRUCTURE RESOURCES DISCUSSION
Supporting resources were collected by the Working Groups and the Green Infrastructure
Resource Team. Individual resource maps, photographs and descriptions reveal important
background information, much of which has been used for the Green Infrastructure Network
map. Critical elements are revealed detailing natural area restoration and preservation
potential. Also, mapping and description of cultural sites that are dependent on human use of
natural resources and habitats include working and heritage landscapes which can sustain
traditional social and economic networks and preserve the unique visual and cultural character
of the area.
Supporting resources are:


Rare Wetland/Prairie/Savannah sites—assessment and evaluation of candidates for
preservation/restoration. These sites are listed in descending order of category 1 to 3



Sensitive groundwater recharge areas formed in Karst geology



Surface water stream channels, riparian zones, floodplains and transition zones along
with stream classification, and springs



Forested upland oak and hickory greenbelts and rare forested lowland maple and
sycamore floodplains and floodways



High quality soils



Working farmlands and farm remnants



Cultural legacy resources: campuses, historic parks, campgrounds, cemeteries, springs,
gardens, and transportation routes



Existing and planned public trails that link recreational, historic and work related
destinations

Rare Wetland/Prairie/Savannah Sites:
Evaluation by Wetland/Prairie/ Savannah Sub-Committee (WPSS) of Environmental Working
Group
Native prairie and savannah sites are extremely rare in our study area, although they were a
major ecosystem in the past before the plowing and seeding of farmlands for cattle grazing.
Recently, a successful prairie restoration has been accomplished at Woolsey Wet Prairie near
the new Fayetteville Sewage Treatment Plant based on removal of invasive grasses to make
room for growth of the seed bank.
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Site Evaluation Methodology: The Sub-committee developed a WPSS Site Characterization
Sheet to be completed to categorize each site. The evaluation criteria included both
socioeconomic and ecological issues, and a site categorization strategy to determine each site’s
potential for preservation and/or restoration. Site Characterization Sheets were completed for
sites 1-8 and 12-13 (See Environmental Working Group Report on FNHA website:
http://fayettevillenatural.org/userfiles/file/Green%20Infrastructure%20Working%20Group%20
Maps%20and%20Reports/EWG%20Report.pdf ). Due to time limitations, evaluations for sites
9-11 were not completed. The sites were classified into one of the following categories:

Category 1 Sites: Site size and location make these a prime candidate for preservation/
restoration with minimal expenditure of financial and human resources; site may be protected
by federal regulations as a “jurisdictional wetland;” site may provide critical habitat for resident
and/or migratory fauna and may be inhabited by rare native flora species; site represents an
endangered ecosystem such as a prairie or savanna that has been minimally impacted by
anthropogenic activities such as grading, filling, structures, removal of vegetation, and/or
substantial habitat fragmentation; site is owned and operated by city, county, or state entity, or
private individual or group who currently applies an “adaptive management” strategy to
effectively preserve, restore, or enhance rare ecosystem features; protection of site will likely
have significant community support; protection of site will very likely have high potential to
provide a critical wildlife habitat hub or linkage corridor.

Category 2 Sites: Site size and location make it a possible candidate for preservation/
restoration although requirements for expenditures of financial and human resources may not
be optimal on a cost/acre basis; site may be a wetland, but not necessarily protected by federal
regulations as a “jurisdictional wetland;” site’s capability to provide critical habitat for resident
and/or migratory fauna, and/or native plant species of concern is moderate, questionable, or
unknown primarily due to its small size; site may exist as a very small remnant fragment of
prairie/wetland/savanna ecosystem; site may exhibit impacts by anthropogenic activities such
as grading, filling, structures, removal of vegetation, and/or substantial habitat fragmentation;
site is owned and operated by city, county, or state entity, or private individual or group that
may not be willing to consider long-term preservation due to land value, planned site use, or
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lack of interest; site is currently not actively managed (or is minimally managed) with an
“adaptive management” strategy to effectively preserve, restore, or enhance rare ecosystem
features; protection of site will have questionable or minimal community support, therefore,
site’s potential to provide a wildlife habitat hub or linkage corridor is minimal to moderate.

Category 3 Sites: Site size and location make it an unlikely candidate for preservation/
restoration since a substantial expenditure of financial and human resources would be
required; site is not protected by federal regulations as a “jurisdictional wetland”; site does not
provide critical habitat for resident and/or migratory fauna and is not inhabited by rare native
flora species; site represents only a remnant prairie or wetland that has been substantially
impacted by anthropogenic activities such as grading, filling, structures, removal of vegetation,
and or substantial habitat fragmentation; site is owned and operated by city, county, or state
entity, or private individual or group most likely not willing to actively manage site to effectively
preserve, restore, or enhance rare ecosystem features; protection of site will likely have little
community support; protection of site will provide little potential to provide even a minimal
wildlife habitat hub or linkage corridor.

CATEGORY 1 SITES
Lake Fayetteville: North of Environmental Study Center, 30-40 acres of City-owned land
Existing Status and Management Needs: This site has large stands of native grasses such as little
bluestem, big bluestem and Indian grass. It is well drained and no wetlands were observed,
however, a small stream runs through the property. Oak/elm/hickory forests surround the
grassland openings. Public access is available via paved trails, and it is our understanding that
the site has some level of permanent protection. The condition of the site supports habitat for
mammals and songbirds. The vegetation succession status appears to indicate that the site is
minimally managed. Stands of eastern red cedar, smooth sumac, and blackberry are overtaking
the grassland habitat, and it will continue to degrade without more aggressive management. A
prescribed burn would serve well to maintain and restore this upland prairie. Brush-hogging
and chainsaw cutting of larger woody plants will be needed in some areas. Burning and
clearing should be done during the avian non-nesting seasons. It appears that fescue has been
planted on the outer edges of the trails. Herbicide applications of sulfosulfuron should be
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completed in early spring or late fall while the fescue is actively growing and the native plants
are dormant. A detailed plant species inventory should be conducted twice annually; once in
May and again in October to fully evaluate the presence of rare species.

Wilson Springs: Clabber Creek Wet Prairie - Audubon Society-owned 120 acres
Existing Status and Management Needs: This site exhibits prairie mounds (pimples) with
inclusions of small scattered wetland areas in depressions between the mounds. This diversity
in micro topography provides diversity in hydrology that, in turn, provides the potential to
support a very diverse plant community. However, due to lack of vegetation management, the
site is losing its prairie character and former grasslands are being replaced with thickets of
brushy shrubs and trees. This is exacerbated by the fact that invasive species such as sericea
lespedeza and tall fescue continue to out-compete the native prairie forbs and grasses. This
increases the potential for the loss of habitat for prairie birds and mammals. Audubon is in the
process of implementing a vegetation management strategy to remove invasive plant species.
In late February, 2009, Audubon sponsored a volunteer day with the help of Sam’s Club
employees to begin removing Callery pear trees. Over the years, more than 120 bird species
have been documented for this site. The site is believed by local ornithologists to support the
only known population of Henslow's Sparrow (Ammodramus henslowii) in northwestern
Arkansas. Mike Mlodinow of Fayetteville discovered this rare and inconspicuous bird at the
site, in 2001. This species is declining over most of its range, and has been found in Arkansas in
the nesting season on only a few prairies. The only record in more than a decade is from a
protected prairie south of the Arkansas River. Of particular concern is that some studies have
suggested that Henslow’s does not tolerate areas having high densities of woody vegetation.
Clabber Creek flows across the property, providing habitat for various species of fish,
amphibians, and birds. This is the lowermost portion of Clabber Creek that is inhabited by the
Arkansas darter (Etheostoma cragini) a small fish (two to three inches long.) The Arkansas
darter has been designated as an Arkansas Species of Concern by the Arkansas Natural Heritage
Commission, listed as a fish of Special Concern by the American Fisheries Society, and is a
Candidate Species for federal listing as endangered by the US Fish and Wildlife Service.
The site is in need of an achievable vegetation management program that includes prescribed
burning, brush-hogging and herbicide applications to control the growth of woody and invasive
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non-native plant density. A detailed plant species inventory is recommended. Audubon
recently learned that they are the recipient of a state Wildlife Grant to support management
efforts on the former wet prairie. They are in the process of developing a restoration plan for
the site.

Woolsey Wet Prairie Sanctuary: City of Fayetteville-owned 30 acres of wetland mitigation
with adjacent 70 acres of prairie and savanna.
Existing Status and Management Needs: This site is located immediately to the north of the City
of Fayetteville’s West Side Wastewater Treatment Plant and was established as a requirement
by the Corps of Engineers for compensatory wetland mitigation due to wetland losses caused
by the city’s sewer improvement project. Restoration activities have included the construction
of earthen berms to modify the hydrology, prescribed burns, mowing to prevent fescue from
forming seedheads, and herbicide applications. Over a three-year period, the plant community
has increased from 47 to 334 species. Seven of those plant species are Washington County
records and are listed as Arkansas Species of Concern by the Arkansas Natural Heritage
Commission. Adaptive management techniques have focused on creating conditions favorable
to plant species that have been dormant within the seedbed for decades. Bird life is abundant
and diverse, including songbirds, shorebirds, wading birds, waterfowl, and birds of prey.
Woolsey Wet Prairie is listed as one of the nation’s birding hotspots on “ebird.org” a website
jointly sponsored by Cornell University and Audubon.
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Figure 30. Woolsey Wet Prairie, photo courtesy of City of Fayetteville.

The City of Fayetteville owns an additional 70 acres of prairie/savanna complex that is adjacent
to the site. The adjacent acreage is very amenable to be expanded into a wetland mitigation
bank and natural area. Approximately 20 acres of this tract is a rare hardwood savanna with
large trees that were recently damaged by the January 2009 ice storm. Plans are underway to
preserve as many of the damaged trees as possible. A draft prospectus has been prepared that
will go before the City Council to make the final decision of a commitment of the additional 70
acres for the mitigation bank. More detailed information is available on the Woolsey Wet
Prairie Sanctuary website at: http://ecoarkansas.com/WoolseyMain.html.

Broyles/Yates Prairie on Woolsey Farm Rd. next to school in Farmington, 40 acres owned by
Mr. and Mrs. Carl Yates
Existing Status and Management Needs: This 40-acre site is a remnant prairie with intact
mounds (prairie pimples) and wet depressions between mounds. The southern-most ten acres
are predominately wet meadow (palustrine emergent wetland class PEM) that is progressing to
Palustrine System Scrub-Shrub Wetland Class (PSS) due to lack of mowing. A small (approx.
three acres) area in the extreme southwest corner has become Palustrine System Forested
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Wetland Class (PFO) as the green ash are taking over and shading out the understory. With
continued lack of vegetation management, upland areas will evolve from grasslands to
shrub/scrub habitat as eastern red cedar, elm, and honey locust will take over. The WPSS has
suggested vegetation management to the landowner to include brush-hogging to remove
woody vegetation (most of the green ash and some of the cedar) that is taking over wet prairie
depressions and uplands and a prescribed burn early in the 2009 growing season. This would
preserve prairie habitat and enhance plant species diversity. The City of Fayetteville owns
property to the north, which includes forested and prairie areas (including Woolsey Wet Prairie)
and the headwaters of Goose Creek. Cattle pasture is located to the west, an elementary
school to the east, and residential to the south. Several very large old growth bur oak and
American elm trees were observed on the site. The Broyles/Yates property has good habitat
diversity, onsite and nearby offsite aquatic resources, good connectivity to surrounding habitats
primarily to the north, and an ecological integrity that supports wildlife. This site would fit very
well into a local hub/link network and could be easily managed with minimal periodic
prescribed burning and mowing. The site visit made by the WPSS can be viewed at:
http://greeninfrastructure.blogspot.com/2008/11/green-infrastructure-team-meets-on.html

CATEGORY 2 SITES
Stonebridge Meadows Golf Course (also known as Goff Farm): on approximately ten acres on
south side of Hwy. 16E.
Existing Status and Management Needs: This is a small site that is somewhat isolated due to
surrounding land use as a golf course. Various native prairie forbs and grasses are dominant,
and a layer of tall fescue appears to be working its way into the community as a dominant. The
site is sloped and a drainageway extends through the middle, creating areas that support
wetland plant species. An interesting feature is the abundance of compass plants (Silphium
laciniatum). This unique plant world has the ability for its leaves to orient themselves in a
North and South direction. The compass plant supposedly served as a compass for prairie
settlers traveling through who lost or forgot to bring a compass.
The manager of the property stated that they simply leave this area alone so that they can have
a small “natural area.” The WPSS should contact the landowner to provide guidance about
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management of invasive species such as fescue, and inquire about getting seeds from mature
compass plants next fall for use in restoration activities at other sites.

Zion Road: Sweetser-owned land south of Zion Road – approximately five acres.
Existing Status and Management Needs: This is a very interesting site because it is small and
surrounded by a densely populated residential area, yet has an extremely high quality prairie
plant community. Big bluestem, little bluestem and Indiangrass are the dominant grasses, and
the abundance of rattlesnake master (Eryngium yuccifolium) is a unique feature. This plant is a
very odd member of the Carrot family that resembles a yucca or some other desert plant.
However, it is a true tallgrass prairie species with a unique appearance. In previous times,
Native Americans used the dried seedheads of rattlesnake master as rattles. Pioneers thought
the roots could be used as an effective antidote to rattlesnake bites, hence the common name
of this plant. However, this belief was erroneous.
The WPSS should contact the landowner to provide guidance about site management, and
inquire about getting seeds from mature plants, and or digging and transplanting specimens,
for use in restoration activities at other sites.

World Peace Wetland Prairie Park and adjacent tract south of Hwy. 16 on Duncan.
Figure 31. World Peace Wetland Prairie
(WPWP) viewed from the north, photo copied
from the website of Aubrey Shepherd:
“Although the federally designated wetland
was delineated as less than one-fourth of the
2.46 acres, saturated soil, wetland vegetation
and Ozark burrowing crayfish are found
widely over the area and on all surrounding
parcels of land. A federal permit has been
granted to build on the west two acres but
would not have been required to rebuild on
the part near S. Duncan Avenue. The farmers
who first owned the two-acre prairie
discovered it was too wet to plow; and,
according to men who worked on the
adjacent dairy farm in the 1940s and 1950s, it was not used as pasture and was never even mowed for
hay.” Find this and many many other photos of WPWP and other local natural features on his website
(url given below).
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Existing Status and Management Needs: World Peace Wetland Prairie is a 2.5-acre city-owned
nature park at 1121 South Duncan Avenue in Fayetteville, Arkansas. The land includes wetland
prairie and savanna with rich, black soil and a mixture of hundreds of native plants typical of
many similar areas being cleared for development all over Northwest Arkansas. Although small
in size, it hosts an extremely diverse community of flora and fauna. It has served as a model for
what can be achieved by volunteers who participate in the site management. In particular,
Aubrey Shepherd has spent years providing stewardship to the site and has developed a
website that can be found at: http://www.worldpeacewetlandprairie.com/

University of Arkansas Farm on Garland savanna and grassland fields
Existing Status and Management Needs: This site of undetermined acreage appears to be a
remnant savanna and prairie grassland area. The WPSS has not made a detailed site visit, and
little is known about the property use and management. The WPSS should contact the
University of Arkansas to see if they could use the area as an educational demonstration project
for ecological restoration.

Park West development west of Hwy 112.
Existing Status and Management Needs: This 140-acre property, owned by Paradigm, Inc., is a
remnant wet prairie located in the Wilson Springs area. It has a small spring run that flows
southward to Clabber Creek and is known habitat for the Arkansas darter. Paradigm President
Tracy Hoskins observed the prescribed burn at Woolsey Wet Prairie on February 19, 2009 and
immediately made arrangements for the burn contractor (Bill McKinney – Wildland, Inc.) to
burn Park West. The entire 140 acres was burned on February 21, 2009. Hoskins plans to create
a low impact development with restored wet prairie green space for passive recreation.

Broyles Savanna (Woolsey Farm Road)
Existing Status and Management Needs: This 2.5-3.0 acre site is a remnant upland post oak
savanna that has a brushy understory. It is owned by the City of Fayetteville and is located
directly north of the Broyles/Yates Prairie on Woolsey Farm Road. Vegetation management
needs include cutting the understory by chainsaw/brush hog to restore prairie groundcover of
native grasses and forbs.
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CATEGORY 3 SITES
Due to time constraints, no Category 3 Sites were evaluated.

Community needs
There is a lack of public knowledge about the endangerment and need for management of
vanishing Wetland/Prairie/Savanna ecosystems in Northwest Arkansas. Even those who do care
about preserving and managing these ecosystems on their own land know very little about
vegetation management. A “Prairie Stewardship Network” is suggested.

Sensitive Groundwater Recharge Areas Formed in Karst Geology
Groundwater recharge is particularly vulnerable to pollution in areas underlain with karst
geology. This landscape has fissured carbonate bedrock that has been dissolved by water to
make sinkholes, losing streams and springs that lead to underground drainage. The Nature
Conservancy has completed a Karst Area Sensitivity Map that depicts the relative sensitivity of
the surface area to ground water recharge. If surface water is polluted, then groundwater will
also be polluted. Such areas are generally in floodplains of the White River and in the
Springfield Plateau area to the north and west of Fayetteville in Farmington, Johnson, and in
the Illinois River watersheds between Johnson and the Wedington Wildlife
Management Area of the Ozark-St. Francis National Forest as well as south toward Prairie
Grove. Groundwater recharge is maximized where the soil and underlying rock is most
permeable. Areas that have development with septic systems and runoff from roads and
parking lots are most vulnerable to pollution. Groundwater resources can best be served by
limiting impervious surfaces, preserving forested riparian buffers, and managing nutrients. For
more information on BMPs, see the report listed below.
http://www.nwarpc.org/pdf/Regional_Development/USFWS_Karst_Best_Management_Practic
es_2005.pdf
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Figure 32. Washington County Karst Area Sensitivity Map created by The Nature Conservancy. A full
resolution PDF of this map can be found on the Northwest Arkansas Regional Planning Commission’s
website: http://www.nwarpc.org/pdf/GIS-Imagery/KASM_WASHINGTON_CO.pdf
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Figure 33. Surface waters map shows watersheds with streams and floodplains highlighted. Red lines
indicated “impaired” streams. A full resolution PDF of this map can be found on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php

Surface Water:
Stream Channels, Riparian Zones, Floodplains and Transition Zones Along With Stream
Classification, and Springs
Streams are an obvious but critical component of the green infrastructure of a community. A
healthy stream system includes not only channels but also the adjacent streamside or riparian
zone, floodplain and transition zone. The stream and surrounding riparian zones provide:









transport of water, energy and sediment
pollutant cycling and removal
aquatic and terrestrial habitat and refugia
corridors for movement
amelioration of water temperature
air pollution abatement
flood water storage
recreational and aesthetic values

Stream ordination is a simple system of classifying streams by size. Streams are first ordered
from their headwaters until they unite with another stream. When two first order streams
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unite, they become a second order stream. The junction of two second order streams forms a
third order stream and so forth. The stream protection plan has identified second order and
higher streams as identified on USGS 7½ minute quadrangle maps as priority areas for
protection. This system of streams provides connective links between larger green nodes such
as parks and wetlands within our community. Since second order streams are relatively large,
smaller parcels of property have boundary lines that tend to run along these streams rather
than being divided by them. Therefore this stream ordination system (off stream corridor
prioritization) recognizes the reality of preserving private property rights.
Fayetteville and the surrounding communities have a well developed dendritic stream system
with no spot in each town being more than a few hundred yards from a stream or ditch. Much
of this system is still intact, or only moderately degraded. Other portions of the system have
been substantially altered and degraded. For maximum protection of ecological function, the
full width of the floodplain should be protected. The Natural Resources Conservation Service
recommends a minimum buffer of 66 feet for water quality protection.
Ways to preserve stream corridors include acquisition as part of parks programs, inclusion of
corridors as part of required greenspace in commercial developments, low impact development
practices and possibly other innovative approaches. The City of Fayetteville recognized the
utility of connectivity along streams in the development of its trail system.

Forested Upland Green Belts and Forested Lowland Floodplains and
Floodways
Forested Upland Oak and Hickory Greenbelts
Upland oak-hickory forests comprise the largest habitat acreage of Green Infrastructure in the
study area. This study classifies forested areas as “Green Belts” that support a linked network
of forest habitat that surrounds and buffers areas on the outskirts of our towns and cities.
Conservation of large patches of intact forest is essential due to their unique ecology. The most
intact areas are designated as “cores.” These are surrounded by larger forest hubs with limited
road, trail, or residential development. Fragmented forests in urban areas and forests near
trails are valuable due to their relationship to gray infrastructure, i.e., the built environment.
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Figure 34. Map highlighting upland forests greenbelts (dark green). A full resolution PDF of this map
can be found on the FNHA website: http://www.fayettevillenatural.org/whats-happening.php

The “greenbelt,” defined as a belt of parks or rural land surrounding a town or city, is a broader
designation than cores, hubs and corridors, which are defined by The Conservation Fund as
basic elements in Green Infrastructure. This term was used by the Upland Hardwoods
Subgroup of the Environmental Working Group for forested belts that may have some limited
development. The Group recommended that five greenbelts deserve recognition, protection,
and conservation efforts.

Green Belt from Lake Fayetteville to Wedington
This green belt comprises a narrow streamside woodland at the eastern end but widens
progressively westward to encompass both riverside and upland forests finally terminating in
extensive upland forest. It starts with a narrow belt from Lake Fayetteville to north of the
Northwest Arkansas Mall and continues north of the Mall across I-540 and south of Clear Creek
to the Wedington Woods residential area, but still a woodsy environment. Goes northward
across Clear Creek at Wedington Woods through the Savoy community area, then crosses the
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Illinois River northwest of Savoy and north of the fish hatchery. This joins the vast upland forest
of the Wedington Division of the Ozark-St. Francis National Forest in western Washington
County and southern Benton County.

Green Belt beginning at the Wilson Lake Area:
This forested area extends as an existing upland forest green belt 18 km southward to the
boundary of the Ozark National Forest and its extensive forested stands.
Recommend expansion of the upland forest area at Wilson Lake Park by adding existing
adjacent forests to the park.

Green Belt from Kessler Mountain to the SSW:
This green belt includes all of Kessler Mountain to the southwest of Fayetteville and extends
SSW to include first Miller Mountain and then Stevenson Mountain. This belt also extends
northward across Highway 62 to include Millsaps Mountain and eastward from there crossing I540 to include Markham Hill west of Razorback Stadium. There is also a forested spur to the
northeast off Kessler Mountain known as Washington Mountain that is part of the green belt.

Fayetteville Urban Forest Sites
Upland forested sites inside the city of Fayetteville deserve special conservation attention.
These forest stands are shown as the “Top 100 Sites” on the map titled “Urban Forest
Conservation Assessment for Fayetteville Arkansas” prepared under the auspices of the
Fayetteville Natural Heritage Association.

Webber Mountain
Include scenic and forested Webber Mountain in eastern Springdale a half mile north of the
study area boundary but adjacent to historic Butterfield Trail that crosses the study area.
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Forested Lowland Maple and Sycamore Floodplains and Floodways
The lowland maple and sycamore floodplain
forests are a now-rare ecosystem that lined the
major rivers and streams in the floodplains in the
past before the plowing and seeding of farmlands
for cattle grazing. A few areas are left, but they
are not well-mapped due to their small size.
Conservation and restoration of this fragmented
forest is essential due to their unique ecology
that protects water quality in watersheds. Some
of these areas have large old growth silver maple,
sycamore, and river birch trees along with ash
and red maple. The lowland forest connects to
more typical upland oak and hickory forest as the
land rises above the floodplain.

Figure 35 (above) Large river birch in lowland forest
along the West Fork of the White River.

Figure 36 (at right) Lowland forests
lining the West Fork of the White
River.
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Figure 37. Prime agricultural soils (brown) that could be or have been covered over or removed for
urban development (grays) are highlighted in this map. Full resolution PDF of this map can be found on
the FNHA website: http://www.fayettevillenatural.org/whats-happening.php

Prime Agricultural Soils and Urban Coverage
This map represents the extent of prime agricultural soils within our study area and is an
example of how Green Infrastructure Planning can be used for suitability analyses. Overlaid
with urban boundaries, one can see just how much productive soil has been or could be
covered over by urban development. This should be a concern for the future use of land
resources especially for local crop and food production.
The Natural Resource Conservation Service (NRCS) Soil Survey Geographic Database (SSURGO)
identifies four classes of farmland soils as: farmland of statewide importance, prime farmland,
prime farmland if protected from flooding, or not prime farmland.
According to the United States Department of Agriculture (USDA) Natural Resource
Conservation Service (NRCS), prime farmland is defined as, “land that has the best combination
of physical and chemical characteristics for producing food, feed, forage, fiber, and oilseed
crops and that is available for these uses. It has the combination of soil properties, growing
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season, and moisture supply needed to produce sustained high yields of crops in an economic
manner if it is treated and managed according to acceptable farming methods...” (NRCS Prime
Farmland 2004).

Working Lands
The traditional working landscapes—cattle ranches, chicken houses, forests, and fruit crops, are
less dominant today than in the past. In the last 15 years, residential growth has quickly begun
to overtake local farms, most of which are cattle ranches maintained as fields of cool season
grasses. Water quality issues that arise from fertilizer overuse, erosion of stream banks, impact
of cattle herds, and chicken house litter are increasingly important. Recently, Federal grants for
better management of the watersheds have been made available locally. The conservation of
the character of historic and agricultural landscapes aligned with farming community networks
and supported by interest in local produce may help maintain this land use.

Heritage Farms
A number of farm families were interviewed in Farmington, Johnson, Greenland, and the
Fayetteville planning area. The Heritage Working Group was looking for heritage farms that
had been in use for at least a generation. Individuals in each community helped to identify such
farms, some of which had been in family ownership since the middle of the 1800’s.
In Greenland, at least four farms were noted with acreage from 200 to 400 acres. Some farms
have been sold for development, but much of the area is the way it was historically, and
pressure for development doesn’t seem excessively high.
(Interview with Manuel Bradshaw by Karen Rollet-Crocker, 2009)

In Farmington, one remaining heritage farm along Highway 170 is composed of 140 acres
owned by several members of the Hamblen family. Other farms previously owned by the Giles
family, the Morton family, and the Carnes family are now housing developments. As a result,
the traditional farming community, grouped around Walnut Grove Church and “Cemetery Hill,”
is now nonexistent. The area has been quickly developed, and is poised for more development
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due to a new high school that will be built on Highway 170 near the new large Methodist
Church.
(Interview with Dorothy Hamblen by Karen Rollet-Crocker, 2008)

Figure 38. Map of some types of working lands in the study area including properties of the University
of Arkansas Main Campus and Division of Agriculture, farms and farm remnants. A full resolution PDF of
this map may be found on the FNHA website: http://www.fayettevillenatural.org/whats-happening.php

In Johnson, members of the original Johnson family still hold remnants of the B.F. Johnson farm
in what is called “Johnson Holler.” The land is below a steep bank with gushing springs. The
water was used for trout hatcheries and a trout farm which shipped fish to St. Louis and
Topeka. University professors often bring their classes to look at the springs. Additionally, the
west side of Johnson holds several more heritage farms. The 300 acre “Late Place” is now
owned by the City of Springdale for use as a sewer lift station, although the land is still primarily
grazed by cattle. Other heritage farms lie across Highway 540 in Reed Valley near Greathouse
Springs. Development has begun to encroach on this historic area because it serves as the
major access point from Highway 540 to the town of Johnson.
(Interview with Mary Ellen and Leroy Johnson by Karen Rollet-Crocker, 2008)
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South of Fayetteville, on the rich soils of the flood plain of the West Fork of the White River, lie
a number of heritage farms. Herman Jones, who has lived and farmed in the area with his
family for two generations, listed five heritage farms in the area. He also made some general
comments on the problems of working farms in the Green Infrastructure study area and
Northwest Arkansas.


The area “is losing identity as an area for farming”



The Oklahoma lawsuit against the chicken industry’s effect on the Illinois River has
become an issue



People want to move into the countryside, but complain about odors, dust, and noise,
all of which are a natural part of farming



Larger farms are being broken up. Use of land for production of food is increasingly
limited



Housing and industrial/commercial development occurs on good farmland because it is
level and has good quality soil



Floodplains may limit development; however they can be filled for construction.



The river channels near farms are eroding
(Interview with Herman Jones by Karen Rollet-Crocker, 2009)

Farm Remnants
From Mount Sequoyah Woods, an urban forest now city-owned on the east side of
Fayetteville’s most famous hill, around the south side and west toward town are a number of
farm properties which today are remnants of the area’s rural past. Happy Hollow Farm was
only one of them; the house of the Lighton family remains at the base of Mount Sequoyah
Woods. The more open of these properties were farmed as pasture for livestock as late as
1980. The rest of the south slope is steeply dissected by drainage among high bluffs that, as
Ghost Hollow, served as a recreational retreat site for University of Arkansas students and
others until the middle of the 20th century. Since much of this land has slopes of 15% or
greater, much of it remains forested and undeveloped, though it is less than a mile from the
downtown square. The forest extends down toward the west through still very lightly settled
land to Fayetteville’s Big Spring, a main water source for the town in its infancy and to a small
farm remnant that is still managed as pasturage.
(from Harriet Jansma)
Page | 72

Of special interest is the Happy Hollow Farm owned by the Lighton family. In 1908, writer
William (Will) Rheem Lighton used “scientific agriculture” ideas to turn his property into a
successful farm. Even more successful was an article, “The Story of an Arkansas Farm,” which
was published in the Saturday Evening Post on January 22, 1910. The article resulted in a
stream of curious visitors. By the time it was expanded into a book, Happy Hollow Farm (1914),
it had attracted more than 200 “back-to-the-land” settlers to Fayetteville.
(from research by Harriet Jansma)
Another farm remnant that has recently become a city park is located near the center of
Fayetteville across the ridge near Highway 71. Known as the Brooks-Hummel property, it was
used by the Doyle and Forrest Brooks family for a small farm with six cows and a few horses.
Originally 73 acres, it now has been reduced to 13 acres that include Sublett Creek, wooded
hillsides, and an open meadow.
(Interview with Betty Brooks Hummel by Karen Rollet-Crocker, 2008)

Heritage and Cultural Resources:
Campuses, Historic Parks, Campgrounds, Cemeteries, Springs, Gardens, and Transportation
Routes
Cultural legacy sites are places that are regionally distinctive natural, cultural, historic or scenic
resources that tell a unique story about our community. An unusual combination of culturally
valuable green infrastructure sites include the first University of Arkansas Main Campus and the
extensive properties belonging to the Division of Agriculture. Historic parks, religious
campgrounds and public recreation areas, historic military cemeteries, community springs, a
botanic garden, and historic transportation routes add to the density of these sites.
Heritage and Cultural places are representative of the unique land use of Johnson, Farmington,
Greenland, Fayetteville, and parts of Washington County.
Further, they may be:


Places that are 'icons” in the community



Places that are accessible via trails, greenways, or roads



Places that are complete or still have integrity - much of the site, building, farm, etc. is
intact and gives a sense of what was there
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Places that have a relationship/proximity to linkages and other cultural sites



Places that play a role or function of importance in the community. They are influential
in the development of the area, or are linked to events or individuals that have been
part of local history



Places that have a story to tell and enough information is known about the site to paint
a picture of its importance



Places that are endangered sites

Based on these criteria, heritage sites are understood as significant landscapes that may or may
not contain buildings. Categories of heritage sites considered to be appropriate for mapping
are:


University of Arkansas ( mapped as U of A )



working family farms ( mapped as Farm)



urban open space remnants (mapped as Farm Remnant)



conservation sites (mapped as Conservation Site)



historic parks (mapped as Park)



camps and recreation areas (mapped as Camp and Recreation)



historic building sites (mapped as Nat’l. Reg. Bldg.)



heritage routes (mapped as Historic Route)



Northwest Arkansas Heritage Trail Plan (mapped as NAHTP)



historic railroads



gardens (mapped as Garden)



historic settlement sites including springs (mapped as Spring), mills (mapped as Mill),
bridges (mapped as Bridge), churches (mapped as Church), cemeteries (mapped as
Cemetery), and historic communities (mapped by Name.)
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Figure 39. Heritage and Cultural elements from the list above were mapped by the Heritage Working
Group. A full resolution PDF of this map can be found on the FNHA website:
http://www.fayettevillenatural.org/whats-happening.php

A note about the ice storm of January, 2009: as we collected information about our green sites
of every sort for this report, nearly every tree in our region suffered from the heavy ice loads of
the storm. Heritage properties, with their mature parklands, suffered perhaps the greatest
losses; but they are also probably best able to make conscious campaigns for replacement,
repair, and recovery, as Fayetteville did after the destructive windstorm of May, 1989, which
was concentrated on the University of Arkansas campus, in the central historic districts, and at
and near Mount Sequoyah Retreat Center.

University of Arkansas
The University is a major Green Infrastructure resource in the study area. The “farm”
properties of the University of Arkansas are owned by the UA Division of Agriculture that are
not a part of the Main Campus but are a separate part of the UA system, with its own vice
president. The elements of the University of Arkansas Main Campus are grouped around Old
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Main, extending in all four cardinal directions. On our heritage map we have located both the
Main Campus and the Division of Agriculture properties.
The University was founded in 1871 under the Morrill Land Grant College Act of 1862. Under
this act, Federal land sales provided funds for education in agriculture and other college
studies.
The “farm” properties include the Arkansas Research and Development Center known as the
“Ag Farm”, the Savoy Farm, and the Vet Physiology Farm. The Ag Farm has experimental plots
and structures used by various departments and programs of the Division of Agriculture plus a
new study area for watersheds. In the center of the Ag Farm is a post oak grove, part of which
is designated as the “Agri Park.” Due to the current roadway access on Garland Avenue
through the grove that links Highway 540 to the Central Campus, traffic has increased and plans
are being made for a wider road. This will result in a major impact on the Ag Farm and the Agri
Park. In a more positive vein, the City of Fayetteville has completed the Scull Creek trail across
the east side of the Farm, giving bicyclists and joggers a view of this major urban open space.
(information from Paul Noland)

The Main Campus has been undergoing a study for the purpose of historic preservation. The
list of nine historic landscape resources includes the 21-acre Old Main Lawn, the largest Green
Infrastructure space on the campus. It has been designated “Icon,” the study’s highest ranking.
The University has proposed that the historic part of the Main Campus be designated a National
Register of Historical Places District.
(Information from Karen Van Horn, Facilities Coordinator, Facilities Management Planning
Group, University of Arkansas)

One other site of approximately 60 acres on the northwest end of Markham Hill near Highway
540 belongs to the University. It is a gift of property from Joy Pratt Markham. According to the
will, the site is to remain in a natural condition. This property has potential for use by
professors and students from the Central Campus and is an important Green Infrastructure site.
However, it has yet to be used for educational purposes, and its future is uncertain.
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Conservation Sites
These sites are planned for conservation. Some of the acreage is under the management of the
Ozark Regional Land Trust; other acreage is in private ownership.

Heritage Parks
Walker and Wilson Parks are two of the oldest parks in the City of Fayetteville.

Wilson Park is the first and oldest park located in the center of the city with Louise, Wilson,
Prospect and Park Streets bordering its 21.5 acres. As early as 1929, Wilson Park was known as
Trent Pond and considered the city's swimming hole. The first portion of Wilson Park was
purchased in 1944 from Dr. N.F. Drake. The remaining 16 acres were purchased and donated by
Charles Marrow Wilson in 1946. A unique feature includes Scull Creek flowing through the
castle area, underneath the swimming pool, and to the west boundary of the park.
Wilson Park continues to be one of the most heavily used parks in Fayetteville. Home to the
castle, the only city-owned swimming pool, tennis, volleyball and basketball courts,
playgrounds, open space and pavilions, the park is often buzzing with activity.

The north end of the current Walker Park was home to Archibald Yell, the second governor of
Arkansas. The estate was named Waxhaws, and a monument stands today at S. College and 7 th
street. The Waxhaws estate was built 1836 and 1837. The original home was located just
south of the Fayetteville square, bounded by Seventh Street on the north, South College
Avenue on the east, Thirteenth Street on the south, and Block Street on the west. The original
Yell house was razed in 1970. Bryan Walker purchased the land in 1944. Subsequently, the
Walkers gave the southern portion of the tract to the City of Fayetteville, and it was developed
into Walker Park.

Walker Park now totals 64 acres and contains soccer fields, baseball fields, tennis and
basketball courts, skate park, bmx track, playgrounds and pavilions. Additionally, the Senior
Center was constructed within Walker park in 2003.
(from Alison Jumper, Fayetteville Park Planner)
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Camps and Recreation Areas
Mount Sequoyah Conference and Retreat Center on the crest of Mount Sequoyah was originally
planned as the first religious gathering grounds west of the Mississippi called the Western
Methodist Assembly. In the 1920’s Fayetteville individuals offered 400 acres on the highest
mountain top in the city, and it was chosen as the regional location for worship, prayer and
fellowship. The mountaintop was developed into a 30-acre campus. In 1939 the South Central
Jurisdiction of the Methodist Church acquired the property.

Today, the rest of the property surrounding the 30 acre campus has been sold off, most
recently, 70 acres for the city owned Mt. Sequoyah Woods on the west side of Mount
Sequoyah. The campus is listed as a training and retreat setting for non-profit organizations
and multiple denominations of faith.

The Pratt Place on Markham Hill. Settled by the Pratts in 1900, this hilltop site of approximately
150 acres was once home to four boys, two girls, and their parents in a Victorian farmhouse.
The two girls were owners through much of the 19th century. One, Joy Pratt Markham, ran a
hilltop camp for boys and girls in the 1920’s and 30’s and supported a horseback riding
operation. Markham Hill and its access road were named for her deceased son. Joy Pratt
Markham left her share of the property to the University. Evangeline Pratt, Waterman Archer‘s
son, Julian Archer, and his wife negotiated the division with the University of Arkansas. In the
past few years, the Archers have redeveloped the farmhouse into an inn, restaurant, and barn
used for gatherings and weddings. The existing trails on the Archer property are currently used
by the University and high school long distance running teams as well as hotel guests.
(Interview with Ken Smith by Karen Rollet-Crocker, 2009)

There are other home sites toward the top of Markham Hill that preserve the woodlands and
open areas. This hill is one of the seven hills of the City of Fayetteville and is a major piece of
green infrastructure on the west side of town.

The Wedington Unit, Boston Mountain Ranger District, Ozark National Forest is partially in the
Green Infrastructure study area. It is a complete 10,467 acre forest hub on the western side of
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Washington and Benton Counties that was developed for recreational use in the 1930’s. The
property was part of the original acreage held by the Federal government for homesteading
and was bought back from the original families. It was built using Works Progress
Administration workers under the Soil Conservation Service starting in 1935. Many trained
employees came from Devil’s Den State Park which was built by the CCC. Staff from the
University of Arkansas provided leadership. In the last few years, Friends of Lake Wedington, a
volunteer organization, has restored many of the buildings.
In the 1950’s, the University purchased part of the Wedington site near the town of Savoy for
livestock research. At the same time, the rest of the property became part of the Ozark-St.
Francis National Forests. An additional University connection was forged in the early 2000’s,
when the Recreation Department of the University of Arkansas contracted to manage the
“recreational area” around Lake Wedington. This special use permit is no longer in effect.
(Information from Paul and Eunice Noland and Ann Sugg)

Today Lake Wedington is managed as an urban forest with a recreational emphasis, and is also
open for consideration of timber production. Priorities for the site are to provide more urban
recreation opportunities such as campgrounds, picnic sites, boat ramps, swimming beaches,
interpretive sites, and trailheads for walkers, horseback riders, and bicycle riders. No motorized
trails are located in the forest. Beyond the designated recreation area, several additional picnic
and camping areas once used by youth groups, campers, and picnickers from as far away as
Tulsa have now fallen into disuse. A major public trail still leads from Lake Wedington to the
banks of the Illinois River. The Forest Service is working to locate and preserve many of the
pre-historic and historic sites.

The Forest Service describes the Wedington character as a natural appearing landscape
emphasizing open forest settings, highlighting large diameter trees, and featuring special
attractions like rock outcroppings. Management activities maintain a healthy mid-successional
forest of mixed hardwoods and pines managed under an oak or pine woodland vegetative
prescription. The forest is dominated by grass and herbaceous understories with widely spaced
large oaks and pines. The open park-like woodlands results in open forest conditions suitable
for trails use and wildlife viewing.
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The Wedington unit has also been established as a Cooperative Wildlife Management Area
through partnership with the US Forest Service and the Arkansas Game and Fish Commission.
The partnership will improve area wildlife habitat by assisting with management practices such
as prescribe burning, habit restoration, fescue eradication and the planting of cool season and
warm season grasses. The Arkansas Game and Fish Commission will assist in land use and give
wildlife special designation, restricting some hunting and motorized vehicle use until wildlife
species can gain a better foothold in the area.

The Forest Service has given special use permits to competent organizations such as the
Arkansas State Park System in the interest of financial sustainability and the opportunity to
encourage public use through marketing (the USDA Forest Service is legally barred from
advertising.) If a two-county regional park system, the state forestry system, or a public/private
partnership can plan for new management, they might increase public use of Lake Wedington
as a major hub of the Green Infrastructure system.
(Information is from Gary Williams, District Ranger),
(www.fs.fed.us/oonf/ozark/recreation/lake_wedington/lake_wedington.html)
(www.fs.fed.us/wildflowers/regions/southern/LakeWedington/index.shtml),
(www.agfc.com/data-facts-maps/maps/wildlife-mgt-areas/wedington.aspx),

Historic Building Sites
These are listed on the National Register of Historical Places and include the Johnson Switch
Building, Son’s Chapel, and Walnut Grove Presbyterian Church. Other building sites listed on
the National Register are found in various heritage categories, i.e. the Johnson House and Mill
in Johnson, the Waterman-Archer House on Markham Hill and Pratt Place-Markham Camp, the
Johnson Barn on Cato Springs Road, Old U.S. 71 Greenland Segment, Lake Wedington Historic
District, Mack Morton Barn in Farmington, and Evergreen Cemetery, Fayetteville Confederate
Cemetery, Fayetteville National Cemetery and ten buildings on the University of Arkansas
Campus.
(See www.arkansaspreservation.org/historic-properties/national-register/ )
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Heritage Routes
Three heritage routes were listed by the Heritage Working Group, including Highway 170 in
Farmington, Highway 265 in Greenland, and Reed Valley Road as a western extension of
Greathouse Springs Road near Johnson. These routes still have integrity and give a sense of
what was there in the early part of the 20th century, linking farms, springs, churches and
settlements. Two of these routes, Reed Valley Road and Highway 170, are endangered due to
nearby development.

A recent “Northwest Arkansas Heritage Trail Plan” has been completed and adopted by local
communities. It is outlined on the Heritage Green Infrastructure map. The goal of this plan is
to create a regional network of bicycle and pedestrian facilities that connects Northwest
Arkansas citizens and visitors to our rich heritage, our recreational and cultural assets, a
healthier lifestyle, and to each other. By implementing a region-wide network of bike and
pedestrian facilities, the public will have access to healthy and safe alternatives to automotive
travel. This system will also provide opportunities to experience the historic and natural
environments of the area. As a result, the overall quality of life, economy, and health of the
region will be enhanced.
(see MWARPC.com/heritage_trail_plan.htm)

Historic Railroads
The old rail lines are mapped because their use as walking and bicycling trails is a concept that
has been followed in many communities across the country. Also, they have been an important
part of the development of the Fayetteville community.

Gardens
The Botanical Garden of the Ozarks has themed gardens and a timber-framed Horticulture
Center. Phase One of the Garden development consists of nine gardens. In the near future, a
trail with interactive exhibits will follow the creek that runs through the Garden. Short-term
plans include greenhouses for demonstration and production. Phase Two construction will
include a large visitor center, office space, interactive exhibits, a research library, and parking
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space. The Garden is supported by the Botanical Garden Society of the Ozarks, a non-profit
membership organization that promotes the Garden.

Historic Settlement Sites
These are places that served as heritage community and gathering spots such as springs
(mapped as Spring), mills (mapped as Mill), bridges (mapped as Bridge), churches (mapped as
Church), cemeteries (mapped as Cemetery), and historic communities (mapped by Name).
Many of these sites still have evidence of integrity due to remaining buildings and green
infrastructure, bolstered by photos and articles about the history of Washington County in
publications such as Flashback (see reference bibliography.) Additional research into mapped
sites can fill out the heritage picture in more detail. Below are two descriptive examples of
these sites.

One example of a heritage settlement site is an important spring along Greathouse Spring Road
and Clear Creek where Robert Greathouse built a home in 1867 on 700 acres and raised 11
children. The Greathouse Spring was considered a health resource. In 1961, Mrs. Greathouse,
then 93 years old, said that 75 to 100 people stopped for water on summer days along highway
112 in front of her home.
(from research by Judy and Duane Woltjen, 2008)

A second example, a church and historic community, is Mount Comfort, the name now applied
to the Presbyterian Church and cemetery located north of the intersection of Rupple Road and
Mount Comfort Road. The community began as early as 1828, at the same time that
Fayetteville was established. The church that was built at that time burned during the Civil
War, and the one that is there now was rebuilt in 1874. The cemetery holds many of the
original settlers of the area. The site provided land for schools such as Far West Seminary
(1844) and the Ozark Institute (1845-57 and 1868-1872) that closed when the Arkansas
Industrial University (1872) was founded in Fayetteville.
(from research by A.D. Poole, 2008)
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Parks and Trails:
Existing and Planned Public Trails That Link Recreational, Historic and Work-Related
Destinations
Each community in the study area and the Northwest Arkansas Regional Planning Commission
have trail plans, a few of which have been completed. These trails will link recreational,
historic, and work-related destinations in a network of cores, hubs, links and sites. This ongoing
regional emphasis on pedestrian and bicycle trails creates a positive step for the future,
paralleling the goals of Green Infrastructure planning. It is important to note that development
of trails for public use is distinguished from “conservation corridor” designation, since
conservation corridors are defined as biological conduits for wildlife, providing space for native
plants and animals to flourish as well as serving to connect ecosystems. In some cases public
trails and conservation corridors will overlap, especially in floodplain areas near streams and
rivers that can encourage preservation of these crucial riparian ecosystems, as long Best
Management Practices are used.

Existing trails are primarily within public recreational sites such as Sequoyah Woods, Lake
Fayetteville, Lake Sequoyah, Walker Park, and Wilson Park and Lake Wilson. Gradually, longer
trails are linking major parts of urban areas. For example, the Frisco Trail, Scull Creek Trail and
Mud Creek Trail offer connectivity between south Fayetteville, Dickson Street, the Mall and
northern sites such as Butterfield Trail Village. Parts of these trails parallel major creeks and
wetlands. New plans for trails are being finalized in Johnson along Clear Creek and other
locations. Long-term planning envisions trails from Finger Park and Sharp Trail across Kessler
Mountain and around South Mountain and Puddin’ Hill. Other links to major rivers and
recreational areas are planned to Lake Wedington, the Illinois River, Prairie Grove Battlefield
State Park, Lake Sequoyah Park, Lake Fayetteville Park, sections of the West Fork of the White
River and other creeks.
Overlaid on these trails is a Northwest Arkansas Heritage Trail Plan that proposes, “A regional
network of bicycle and pedestrian facilities that connects Northwest Arkansas citizens and
visitors to our rich heritage, our recreational and cultural assets, a healthier lifestyle, and to
each other.” Historic routes are associated with three historic events: the Trail of Tears, the
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Figure 40. Parks and Trails map that has all the trail systems in the study area and trails
proposed by the Parks and Trails Working Group. Some of the systems have been updated
since this map was made in early 2010. A full resolution PDF of this map can be found on the
FNHA website: http://www.fayettevillenatural.org/whats-happening.php
Butterfield Stage Coach Route, and Civil War Troop Movements. The routes are expanded to
suggest links between emerging master trail plans of the region’s cities in both Washington and
Benton Counties. Although the mission statement emphasizes bicycle and pedestrian facilities,
the proposed regional trail network in this plan coincides in most cases with the existing road
network, which leads to the suggestion of an auto tour. Specific guidelines include goals,
objectives and design of on-road and off-road facilities. It is suggested that localities use the
plan as support and justification for funding requests.

The Green Infrastructure Parks and Trails Working Group extended the proposed linkages
through suggested parklands in Farmington and proposed trails:
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Proposed Trails


Connectivity to Lake Sequoyah Park - allow pedestrian and bicycle traffic to flow
east/west between Mission Blvd. and Wyman Rd. following the contours: Mission Blvd.
to Fletcher Ave. to Rogers Dr. to Southern Heights Pl., skirting the south side of Mt.
Sequoyah Woods to Happy Hollow Rd., crossing Hwy. 265 and connecting to Wyman
Rd., with Wyman Rd. connecting to the Lake Sequoyah Park.



Connectivity to Ozark National Forest (Lake Wedington area) using flood plains



Extend Clabber Creek Trail west along Hamstring Creek to Clear Creek to Ozark National
Forest



Extend the north end of Skull Creek Trail west along Clear Creek to Ozark National
Forest



Extend Owl Creek School / Boys and Girls Club area west along Owl Creek to Goose
Creek to the Illinois River



Connect Farmington by tying into Goose Creek west to the Illinois River



Connect Kessler Mountain to Farmington Branch



Connectivity along utility easements – allow pedestrian and bicycle traffic to flow eastwest from Hwy 265 up and over Mt. Sequoyah following major power lines (Not shown
on map)
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Green Infrastructure Development
“How can we afford to implement the plan?” was the first question that was asked at all the
meetings that were part of development of the Green Infrastructure Plan. Using the word
“infrastructure” may have created a subconscious image of government projects, bond issues
and taxes. Fortunately, many other tools are available to build green infrastructure ranging
from a few volunteers restoring a stream bank or a homeowner planting native plants to a
dedicated regional tax for building and maintaining a network of natural areas. Two good
references discussing the range of options are in Chapter six (The Implementation Quilt:
Matching Available Resources to Network Needs) of Green Infrastructure: Linking Landscapes
and Communities by Benedict and McMahon and the Green Infrastructure Study prepared by
the Thomas Jefferson Planning District Commission (Charlottesville, Virginia).
http://www.tjpdc.org/pdf/Environment/Green%20Infrastructure%20Report%2012-22-09.pdf
This section will begin discussion of the available tools from a local perspective.
The Green Infrastructure Plan and the Green Infrastructure Network Maps can be viewed as a
collective vision of how the citizens who participated in their development wish the region to
look in the future. The focus is on protecting or restoring natural systems, but also includes
cultural resources based on natural systems such as heritage sites, recreational areas, working
lands and aesthetic considerations. It is important to note that these natural systems cross
multiple jurisdictions. This requires local decision-makers to weave a regional vision into their
planning for conservation and growth.

Planning with the Network Map - Future Land Use Plans
We have proposed making the Green Infrastructure Network Plan part of the regional future
land use planning. If adopted by the cities and county, it would help guide how the region
develops. The four cities and section of Washington County covered by this plan each have
their own future land use plan. Fayetteville’s plan is the most detailed and is frequently
updated. The Green Infrastructure Plan addresses two of Fayetteville’s current 2025 Plan
Goals: “We will discourage suburban sprawl” and “We will assemble an enduring green
network”. Fayetteville is currently updating their Plan and we have provided all our data and
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analysis to the City GIS staff. We have also had discussion with the NWA Regional Planning
Commission staff about expanding the Green Infrastructure Plan to include the entire MSA.

Planning with the Network Map - Analysis of Development Projects
Nothing can influence how an area develops more than the construction of a major highway. A
“western bypass” has been proposed for the region and the possible location is shown in Figure
41. The area is rural, has rare prairie remnants and karst geology and several east-west green
infrastructure linkages.

Figure 41. A map made of the Karst Area Sensitivity Map (KASM), the proposed Western Bypass corridor
under consideration, and elements of Green Infrastructure. A full resolution PDF of this map can be
found on the FNHA website: http://www.fayettevillenatural.org/whats-happening.php

During the feasibility planning phase for this highway, the impact of the highway and the
corresponding sprawl must be evaluated.
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Planning with the Network Map - Conservation Opportunities
In late 2009, Mayor Gray of Greenland asked for help in advancing a proposal to gain control of
an important parcel of land on the West Fork of the White River and redeveloping it using
green infrastructure principles. The property is part of an aquatic core and is in poor condition.
FNHA, the Beaver Watershed Alliance and the Water Conservation Resource Center joined to

Figure 42. Aerial photographs of the property in Greenland that was being considered for annexation.

make a presentation to the Greenland City Council. (See Appendix 13 for the presentation.)
The City Council was very receptive, but cautious. All three groups agreed to work with
Greenland should an opportunity to move forward develop.
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Planning with the Network Map - Regional Active Transportation Plan
The NWA Regional Planning Commission is updating the Regional Long Range Transportation
Plan which will include an Active Transportation Plan (Bike/Ped.) Several trail corridors have
been proposed using the Network Map aquatic core elements to link the cities, rural population

Figure 43. Part of the Northwest Arkansas Trail System map created by Northwest Arkansas Regional
Planning Commission. A full resolution PDF of the original can be viewed at:
http://www.nwarpc.org/pdf/Heritage%20Trail/NWA_Trails_NWARPC.pdf

centers and recreational areas. Once adopted as part of the Regional Long Range
Transportation Plan, these trail corridors will be eligible for Highway Transportation Grants.

Creating Protected Areas - Sustainable Funding
Many communities that have been successful in protecting natural areas and green
infrastructure have established a sustainable funding source. Approaches are discussed in
detail in The Conservation Finance Handbook published by The Trust for Public Land. In July,
2008, FNHA sponsored a Survey of Fayetteville Voters on Conservation Issues. Four hundred
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registered voters were interviewed by telephone by a professional pollster. Several one-time
funding sources are available. For example, the Arkansas Forest Legacy Program has purchased
land in Arkansas and is now available in most of Northwest Arkansas. The City of Fayetteville
has agreed to hold the title on a conservation easement for land in its planning area that might
be included in the program in the future.
A property tax-based sustainable natural area conservation program had encouraging support.
When asked if they would vote for a one-mill property tax increase for ten years to fund
purchase of natural areas or conservation easements on natural areas, 60% of respondents
would definitely or probably vote for the tax increase. Engaged citizens (registered voters who
belong to at least one community organization, e.g., Chamber of Commerce, Lions, FNHA, and
Bicycle Coalition) were more likely to support the tax increase (70% total support.) When asked
about paying additional taxes to conserve natural areas, 70% of all respondents and 80% of
engaged citizens replied they would be willing to pay additional taxes each year.
All seven conservation objectives and seven conservation projects mentioned were supported
by a majority of respondents. Watershed protection and conservation of riparian areas or
springs were highest priority with over 75% of respondents indicating water issues to be very
important or important. Preservation of wildlife habitat, hillsides and Fayetteville’s natural
beauty were also notable priorities. The complete survey is available as Appendix 17.

Creating Protected Areas - Purchase/Donation
Fee simple purchase is by far the best way to protect a natural area. The buyer, using his or her
method of choice, takes ownership of the parcel(s) to accomplish a conservation goal. (It is also
the most expensive method.) Many cities have used this method to provide parks for
recreation purposes. Donations of land occur from time to time when the owner wants to
preserve an area of importance to them. Many cities require dedication of parkland as part of
new development. The price is right for donations or dedications. However, the location may
not be consistent with any long range conservation goal or plan. Mt. Sequoyah Woods in
Fayetteville is an example of all the above. The 97 acre natural area includes a 67 acre
purchase, a 27 acre donation from the DePlama family and a three acre parkland dedication.
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Creating Protected Areas - Conservation Easements
Conservation easements are a way to limit uses of land while maintaining private ownership.
The easement is a legal contract that describes what is and is not allowed on the land and the
contract is attached to the deed. The key to making this work is for the Conservation Easement
to be held by a Land Trust or government agency that can enforce the contract. Conservation
easements can be donated or purchased. Donated easements can reduce federal income taxes
for the person granting the easement if certain requirements are met. Since 2009,
conservation easements that protect riparian areas or wetlands can generate Arkansas state
income tax credits.
There are numerous conservation easements in the region.
Several are held by the Ozark Regional Land Trust. One is
held by the City of Fayetteville which permits public access
to a loop trail on the property. One is held by the Humane
Society which does not allow public access. Two are held by
FNHA on natural area parks owned by the City of
Fayetteville.

Figure 44. Kessler Mountain from the Sharp conservation
easement property, this property is within the greenbelt that
covers Kessler, Miller, and Stevenson Mountains.

Creating Protected Land - Mitigation Bank
A mitigation bank is privately- or publicly-owned land that is managed for improvement of its
natural resource value. Wetland and riparian mitigation banks are most likely in NWA so water
quality can be maintained. The bank operator must permanently protect the restored habitat
and can sell habitat credits to developers who need to provide mitigation. The most positive
advantages of a mitigation bank are its potentially large size and its permanent management.
When a developer does his own small-scale mitigation, he or she often does not provide the
continued support needed to insure viability of the natural resource value.
To give an example, the City of Fayetteville mitigated a 28 acre wetland as part of the Westside
treatment plant construction and sewer line improvements. Mitigation credits were
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significantly greater than needed and the City has received approval from the ACOE to set up a
wetland mitigation bank. It is anticipated that there will be future needs for wetland
mitigation, leading to a market for wetland mitigation credits, when growth returns to the
region. Sale of credits will generate funding for additional mitigation on City-owned land in the
area. It has been suggested that the City also look into creating a riparian mitigation bank in
conjunction with the development of a Streamside Protection Ordinance.

Code Tools - Advisory/Regulatory
Advisory code tools can play an important role in local implementation of green infrastructure
once its importance is accepted by the community. Good examples are ordinances that
encourage and allow low-impact development and planned zoning districts. In contrast,
standard residential development requires one house on a quarter acre or more lot with curbs,
gutters and pipes to move stormwater. Low-impact development deals with stormwater in a
more natural way and a planned zoning district can allow more than four houses to be
constructed on an acre in exchange for leaving additional contiguous green space or protecting
an important natural feature (often called a conservation subdivision or cluster development).
Of course, both these examples could become the required mode of development.
Most cities in NWA have a tree-protection ordinance that requires developers to preserve some
fraction of existing canopy. Mitigation can be allowed, but is not preferred. Development of a
Streamside Protection Ordinance has begun in Fayetteville. The proposal would create buffer
zones that limit what can be done near most streams that show on the green infrastructure
network map.

Management Practices - Technical Assistance/Volunteers
Voluntary conservation programs and public education efforts are generally well received and
will build a strong basis for public support necessary for implementing the Green Infrastructure
Plan throughout the region. Providing incentives and technical assistance to encourage
landowners to undertake a desired green infrastructure initiative is very effective. Volunteers
are available to do much of the restoration or management work.
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Northwest Arkansas has many agencies that provide technical assistance and often give grants
or materials to advance projects. Three with local offices that have done much already are the
Arkansas Forestry Commission, the Beaver Water District and the University of Arkansas
Cooperative Extension Service. NWA has even more volunteer organizations that will do the
work (e.g., school Green Teams, Illinois River Watershed Partnership, Beaver Watershed
Alliance, Arkansas Stream Team, and Fayetteville Natural Heritage Association) and professional
organizations, like the Water Conservation Resource Center, capable of handling significant
restoration projects. All the organizations mentioned support public education programs.
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Appendices
Full text of Appendices can be found on the accompanying CD or the Fayetteville Natural
Heritage Association website: http://www.fayettevillenatural.org/whats-happening.php
Appendix 1.

Project Brief

Appendix 2.

Stakeholder Invitation

Appendix 3.

Stakeholder Meeting Slide Presentation

Appendix 4.

Stakeholder Participation, Interest and Contact sheet

Appendix 5.

Design Team Meeting Invitation

Appendix 6.

Draft Agenda for Design Team Meeting

Appendix 7.

Green Infrastructure Planning: The Principles Slide Presentation

Appendix 8.

Green Infrastructure Planning: Project Organization-Top to Bottom Slide
Presentation

Appendix 9.

Design Team Member Informational Packet
a. Study Area Description
b. Study Area Map
c. Project Timeline with Deliverables
d. Organization Chart of the People Working on the Project

Appendix 10.

Working Group Definitions, Assignments and Food for Thought Questions

Appendix 11.

Calendar for 2009 designed by Awareness Working Group

Appendix 12.

Changing Roles Workshop
a. Workshop Agenda
b. Workshop Group Participation Notes
c. Keys to Success Part I Slide Presentation – People and Perspectives
d. Keys to Success Part II Slide Presentation – The Process
e. Implementation Slide Presentation

Appendix 13.

The Importance of Greenspace in Greenland Slide Presentation

Appendix 14.

Fayetteville Forward Economic Accountability Council Land Use and Green
Infrastructure Committee (FFEAC LUGI)
a. Meeting Minutes 091709
b. Meeting Minutes 102109
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c. Meeting Minutes 111909
d. Action Items Outline 011410
e. Meeting Minutes 011410
f. Meeting Minutes 021810
g. Meeting Minutes 032510
Appendix 15a. Detailed GIS
Appendix 15b. Model Logic Diagram
Appendix 16a. Environmental Working Group GIS Finish Slide Presentation
Appendix 16b

Heritage Working Group GIS finish Slide Presentation

Appendix 17.

A Survey of Fayetteville Registered Voters on Conservation Issues

Appendix 18.

Meeting Minutes
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